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Abstract:   
We give a holistic model for the systems mentioned in the foregoing. Most important implication is that 
Higgs Boson is the one, which warps space and time. Concept of Neuron DNA and signature less particles 
are introduced.  
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Introduction: 
We take in to consideration the following to build the 36 story model which consummates and consolidates 
the parameters and processes involved: 
1. Quantum Information 
2. Quantum Mechanical behaviour 
3. Quantum Tunneling 
4. Non adiabatic multi photon process in the strong vibronic coupling limit 
5. Environmental Decoherence(Green House Effects for example) 
6. Schrodinger’s wave function 
7. Gravitational lensing 
8. Black holes 
9. Faster than Light Particles (Neuron DNA- Mind, a signature less particles. How do you classify that? 
Total energy =Existing matter-Energy attributable to signature less particles. Einstein did not take in 
consideration psychic energy which is taken to be holistically conservational ,but individually and 
collectively non conservative) 
10.  Consciousness( Total awareness- use ASDCII and Information field capacity to find the total storage-
Please refer Gesellshaft-Gememshaft paper on the subject matter) 
11. Higgs Boson 
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12. Distorted Space and Time 
Notation : 
Quantum Mechanical Behaviour And Quantum Information 
Module Numbered One 
    : Category One Of  Quantum Mechanical Behaviour                 
    : Category Two Of Quantum Mechanical Behaviour 
    : Category Three Of Quantum Mechanical Behaviour       
    : Category One Of Quantum Information 
    : Category Two Of Quantum Information  
    :Category Three Of Quantum Information  
 
Non Adiabatic Multi Phonon Process In The Strong Vibronic Coupling And Quantum Tunneling 
 Module Numbered Two: 
    : Category One Of Non Adiabatic  Multi Phonon Process             
    : Category Two Of Non Adiabatic  Multi phonon Process 
    : Category Three Of Non Adiabatic Multi Phonon Process 
    :Category One Of Quantum Tunneling(There Are Lot Of Tunnels) 
    : Category Two Of Quantum Tunneling  
    : Category Three Of Quantum Tunneling 
 
Environmental Decoherence (For Example Green House Effects) And Collapse of Schrodinger’s Wave 
Function: 
 Module Numbered Three: 
    : Category One Of  Collapse Of Schrodinger’s Wave Function(There Are Lot Of Potentialities) 
    :Category Two Of Collapse Of Schrodinger’s Wave Function 
    : Category Three Of Collapse Of Schrodinger’s Wave Function 
    : Category One Of Environmental Decoherence 
    :Category Two Of Environmental Decoherence 
    : Category Three Of Environmental Decoherence 
 
Gravitational Lensing And Black holes 
Module Numbered Four: 
    : Category One Of  Black holes 
    : Category Two Of Black holes 
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    : Category Three Ofblack Holes 
    :Category One Of gravitational Lensing 
    :Category Two Of  Gravitational Lensing  
    : Category Three Of Gravitational Lensing 
Faster Than Light Particles(Hypothetical Particles Of Neuron DNA-Mind) And Consciousness(Total 
Awareness  With Visual Images: Calculated Based On Ascii And Information Field Capacity) 
 Module Numbered Five: 
 
    : Category One Of  Faster Than Light Particles(Signatureless Neuron Dna) 
    : Category Two Of Faster Than Light(Signatureless neuron Dna) 
    :Category Three Of Faster Thank Light Neuron Dna Particles Without Signature 
    :Category One Of  Consciousness(Just Total Knowledge That Is Stored Like In Computer-See   
Gratification Deprivation Model For Details) 
    :Category Two Of Consciousness  
    :Category Three Of Consciousness 
 
Distorted Space And Time (St Warp) And Higgs Boson 
Module Numbered Six: 
    : Category One Of Higgs Boson 
    : Category Two Of Higgs Boson 
    : Category Three Of Higgs Boson 
    : Category One Of Distorted Space And Time  
    : Category Two Of Distorted Space And Time  
    : Category Three Of Distorted Space And Time 
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are Dissipation coefficients 
Quantum Mechanical Behaviour And Quantum Information 
Module Numbered One 
The differential system of this model is now (Module Numbered one) 
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  )( )(     )    First augmentation factor   
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Non Adiabatic Multi Phonon Process In The Strong Vibronic Coupling And Quantum Tunneling 
Module Numbered Two: 
The differential system of this model is now ( Module numbered two) 
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Environmental Decoherence (For Example Green House Effects) And Collapse of Schrodinger’s Wave 
Function: 
Module Numbered Three 
The differential system of this model is now (Module numbered three) 
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Gravitational Lensing And Black holes 
Module Numbered Four 
The differential system of this model is now (Module numbered  Four) 
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Faster Than Light Particles (Hypothetical Particles Of Neuron Dna-Mind) And Consciousness(Total 
Awareness  With Visual Images: Calculated Based On Ascii And Information Field Capacity) 
Module Numbered Five  
The differential system of this model is now (Module number five) 
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Distorted Space And Time(St Warp) And Higgs Boson: 
Module Numbered Six 
The differential system of this model is now (Module numbered Six) 
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Holistic  Concatenated Equations Henceforth Referred To As “Global Equations” 
1. Quantum Information 
2. Quantum Mechanical behavior 
3. Quantum Tunneling 
4. Non adiabatic multi photon process in the strong vibronic coupling limit 
5. Environmental Decoherence(Green House Effects for example) 
6. Schrodinger’s wave function 
7. Gravitational Lensing 
8. Black holes 
9. Faster than Light Particles (Neuron DNA- Mind, a signature less particles How do you classify that? 
Total energy =Existing matter-Energy attributable to signature less particles. Einstein did not take in 
consideration psychic energy which is taken to be holistically conservational ,but individually and 
collectively non conservative) 
10.  Consciousness( Total awareness- use ASCII and Information field capacity to find the total storage-
Please refer Gesellschaft- Gemeinschaft  paper on the subject matter) 
11. Higgs Boson 
12. Distorted Space and Time 
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]      
 
       (   
  )( )(     )    (   
  )( )(     )    (   
  )( )(     )                                                             
 (   
  )(    )(     )    (   
  )(    )(     )    (   
  )(    )(     )                                                               
 (   
  )(    )(     )    (   
  )(    )(     )    (   
  )(    )(     )                                                             
 (   
  )(       )(   )   (   
  )(       )(   )  ,  (   
  )(       )(   )                                                                
 (   
  )(       )(     ) ,  (   
  )(       )(     ) ,  (   
  )(       )(     )                                                             
– (   
  )(       )(     )  – (   
  )(       )(     )  – (   
  )(       )(     )                                                             
 
    
  
 (   )
( )    [ 
(   
 )( )  (   
  )( )(     )   (   
  )(    )(     )   (   
  )(     )(     )   
 (   
  )(         )(     )   (   
  )(         )(     )   (   
  )(         )(     )
 ]      
 
    
  
 (   )
( )    [ 
(   
 )( )  (   
  )( )(     )   (   
  )(    )(     )   (   
  )(     )(     )   
 (   
  )(         )(     )   (   
  )(         )(     )   (   
  )(         )(     )
 ]      
 
    
  
 (   )
( )    [ 
(   
 )( )  (   
  )( )(     )   (   
  )(    )(     )   (   
  )(     )(     )   
 (   
  )(         )(     )   (   
  )(         )(     )   (   
  )(         )(     )
 
 ]      
 
       (   
  )( )(     )    (   
  )( )(     )    (   
  )( )(     )                                                               
     (   
  )(    )(     )    (   
  )(    )(     )    (   
  )(    )(     )                                                                 
 (   
  )(     )(     )    (   
  )(     )(     )    (   
  )(     )(     )                                                               
 (   
  )(         )(     )   (   
  )(         )(     )   (   
  )(         )(     )   are fourth augmentation coefficients for category 1,2, and 3 
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 (   
  )(         )(     )   (   
  )(         )(     )   (   
  )(         )(     )  are fifth augmentation coefficients for category 1,2,and  3 
 (   
  )(         )(     )   (   
  )(         )(     )   (   
  )(         )(     )   are sixth augmentation coefficients for category 1,2, 3    
    
  
 (   )
( )    [ 
(   
 )( )  (   
  )( )(     )    (   
  )(    )(     )  – (   
  )(     )(     )   
 (   
  )(         )(   )    (   
  )(         )(     )  – (   
  )(         )(     )
 ]      
 
    
  
 (   )
( )    [ 
(   
 )( )  (   
  )( )(     )    (   
  )(    )(     )  – (   
  )(     )(     )   
 (   
  )(         )(   )    (   
  )(         )(     )  – (   
  )(         )(     )
 ]      
 
    
  
 (   )
( )    [ 
(   
 )( )  (   
  )( )(     )    (   
  )(    )(     )  – (   
  )(     )(     )   
 (   
  )(          )(   )    (   
  )(         )(     )  – (   
  )(         )(     )  
]      
 
      – (   
  )( )(     )      (   
  )( )(     )     (   
  )( )(     )                                                                
 (   
  )(    )(     )    (   
  )(    )(     )    (   
  )(    )(     )                                                             
 (   
  )(     )(     )    (   
  )(     )(     )    (   
  )(     )(     )                                                              
 (   
  )(         )(   )   (   
  )(         )(   )     (   
  )(          )(   )   are fourth detrition coefficients for category 1,2, and 3 
 (   
  )(         )(     )   (   
  )(         )(     )   (   
  )(         )(     )  are fifth detrition coefficients for category 1,2, and 3 
– (   
  )(         )(     ) , – (   
  )(         )(     )  – (   
  )(         )(     )  are sixth  detrition coefficients for category 1,2, and 3 
 
  
    
  
 (   )
( )    [
(   
 )( )  (   
  )( )(     )   (   
  )(     )(     )   (   
  )(      )(     )   
 (   
  )(           )(     )   (   
  )(          )(     )   (   
  )(           )(     )
]      
 
    
  
 (   )
( )    [
(   
 )( )  (   
  )( )(     )   (   
  )(     )(     )   (   
  )(      )(     )   
 (   
  )(           )(     )   (   
  )(          )(     )   (   
  )(           )(     )
]      
 
    
  
 (   )
( )    [
(   
 )( )  (   
  )( )(     )   (   
  )(     )(     )   (   
  )(      )(     )   
 (   
  )(           )(     )   (   
  )(          )(     )   (   
  )(           )(     )
]      
 
 (   
  )( )(     )   (   
  )( )(     )   (   
  )( )(     )                                                                 
 (   
  )(     )(     )    (   
  )(     )(     )    (   
  )(     )(     )                                                                 
 (   
  )(      )(     )    (   
  )(      )(     )    (   
  )(      )(     )                                                                  
 (   
  )(           )(     )   (   
  )(           )(     )   (   
  )(           )(     )   - are fourth augmentation coefficients 
 (   
  )(           )(     )   (   
  )(           )(     )   (   
  )(           )(     )    - fifth augmentation coefficients 
 (   
  )(           )(     ) ,  (   
  )(           )(     )   (   
  )(           )(     )   sixth  augmentation coefficients   
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 (   )
( )    [
(   
 )( )  (   
  )( )(     )  – (   
  )(     )(     )  – (   
  )(      )(     )   
 (   
  )(           )(   )    (   
  )(           )(     )  – (   
  )(           )(     )
]      
 
    
  
 (   )
( )    [
(   
 )( )  (   
  )( )(     )  – (   
  )(     )(     )  – (   
  )(      )(     )   
 (   
  )(           )(   )    (   
  )(           )(     )  – (   
  )(           )(     )
]      
 
    
  
 (   )
( )    [
(   
 )( )  (   
  )( )(     )  – (   
  )(     )(     )  – (   
  )(      )(     )   
 (   
  )(           )(   )    (   
  )(           )(     )  – (   
  )(           )(     )
]      
 
 (   
  )( )(     )    (   
  )( )(     )     (   
  )( )(     )                                                               
 (   
  )(     )(     )    (   
  )(     )(     )    (   
  )(     )(     )                                                                 
 (   
  )(      )(     )    (   
  )(      )(     )    (   
  )(      )(     )                                                            
 (   
  )(           )(   )   (   
  )(           )(   )   (   
  )(           )(   )    are fourth detrition  coefficients for category 1, 2, and 3 
 (   
  )(           )(     ) ,  (   
  )(           )(     )   (   
  )(           )(     )   are fifth detrition  coefficients for category 1, 2, and 3 
– (   
  )(           )(     ) , – (   
  )(           )(     )  – (   
  )(           )(     )   are sixth detrition coefficients for category 1, 2, and 3 
 
Where we suppose  
(A) (  )
( ) (  
 )( ) (  
  )( ) (  )
( ) (  
 )( ) (  
  )( )      
                  
(B) The functions (  
  )( ) (  
  )( ) are positive continuous increasing and bounded. 
Definition of (  )
( )   (  )
( ): 
     (  
  )( )(     )  (  )
( )  (  ̂   )
( )  
     (  
  )( )(   )    (  )
( )  (  
 )( )  ( ̂   )
( ) 
 
(C)        (  
  )( ) (     )  (  )
( ) 
           (  
  )( ) (   )    (  )
( )      
Definition of (  ̂   )
( ) ( ̂   )
( ) : 
            Where (  ̂   )
( ) (  ̂   )
( ) (  )
( )   (  )
( )  are positive constants and              
 
They satisfy  Lipschitz condition: 
   (  
  )( )(   
   )  (  
  )( )(     )  (  ̂   )
( )         
    ( ̂   )
( )   
 (  
  )( )(    )  (  
  )( )(   )  (  ̂   )
( )          ( ̂   )
( )   
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With the Lipschitz condition, we place a restriction on the behavior of functions 
(  
  )( )(   
   )   and(  
  )( )(     )   (   
   ) and (     ) are points belonging to the interval  
[(  ̂   )
( ) ( ̂   )
( )] . It is to be noted that (  
  )( )(     ) is uniformly continuous. In the eventuality of the 
fact, that if ( ̂   )
( )    then the function  (  
  )( )(     ) , the first augmentation coefficient WOULD be 
absolutely continuous.  
 
 
 
Definition of ( ̂   )
( ) (  ̂   )
( ) : 
(D) ( ̂   )
( ) (  ̂   )
( )   are positive constants 
      
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )    
 
Definition of (  ̂   )
( ) (  ̂   )
( ) : 
(E) There exists two constants (  ̂   )
( ) and ( ̂   )
( ) which together 
with   ( ̂   )
( ) (  ̂   )
( ) ( ̂  )
( )  and  ( ̂   )
( )  and the constants 
(  )
( ) (  
 )( ) (  )
( ) (  
 )( ) (  )
( )   (  )
( )             
satisfy the inequalities  
 
( ̂   )
( )   (  )
( )  (  
 )( )    (  ̂   )
( )   (  ̂   )
( ) (  ̂   )
( )     
 
( ̂   )
( )    (  )
( )  (  
 )( )    ( ̂   )
( )   (  ̂   )
( )  (  ̂   )
( )     
 
Where we suppose  
(F) (  )
( ) (  
 )( ) (  
  )( ) (  )
( ) (  
 )( ) (  
  )( )                        
(G) The functions (  
  )( ) (  
  )( ) are positive continuous increasing and bounded.  
Definition of (  )
( )   (  )
( ):  
(  
  )( )(     )  (  )
( )  (  ̂   )
( )
   
(  
  )( )(     )    (  )
( )  (  
 )( )  (  ̂   )
( )   
(H)        (  
  )( ) (     )  (  )
( )  
       (  
  )( ) ((   )  )    (  )
( )   
Definition of (  ̂   )
( ) ( ̂   )
( ) : 
Where (  ̂   )
( ) ( ̂   )
( ) (  )
( )   (  )
( ) are positive constants  and              
 
They satisfy  Lipschitz condition:  
 (  
  )( )(   
   )  (  
  )( )(     )  (  ̂   )
( )         
    ( ̂   )
( )    
 (  
  )( )((   )
   )  (  
  )( )((   )  )  (  ̂   )
( )  (   )  (   )
     ( ̂   )
( )    
With the Lipschitz condition, we place a restriction on the behavior of functions (  
  )( )(   
   )   
and(  
  )( )(     )  . (   
   ) and (     ) are points belonging to the interval  [(  ̂   )
( ) ( ̂   )
( )] . It is to 
be noted that (  
  )( )(     ) is uniformly continuous. In the eventuality of the fact, that if ( ̂   )
( )    
then the function  (  
  )( )(     ) , the SECOND augmentation coefficient would be absolutely continuous.  
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Definition of ( ̂   )
( ) (  ̂   )
( ) :  
(I) ( ̂   )
( ) (  ̂   )
( )   are positive constants 
      
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )    
 
Definition of (  ̂   )
( ) (  ̂   )
( ) : 
There exists two constants (  ̂   )
( ) and ( ̂   )
( ) which together 
with ( ̂   )
( ) (  ̂   )
( ) ( ̂  )
( )    ( ̂   )
( )  and the constants 
(  )
( ) (  
 )( ) (  )
( ) (  
 )( ) (  )
( )   (  )
( )             
  satisfy the inequalities  
 
 
( ̂   )
( )   (  )
( )  (  
 )( )    (  ̂   )
( )   (  ̂   )
( ) (  ̂   )
( )      
 
( ̂   )
( )    (  )
( )  (  
 )( )    ( ̂   )
( )   (  ̂   )
( )  (  ̂   )
( )      
Where we suppose  
(J)    (  )
( ) (  
 )( ) (  
  )( ) (  )
( ) (  
 )( ) (  
  )( )                       
The functions (  
  )( ) (  
  )( ) are positive continuous increasing and bounded. 
Definition of (  )
( )   (  )
( ): 
     (  
  )( )(     )  (  )
( )  (  ̂   )
( )  
     (  
  )( )(     )    (  )
( )  (  
 )( )  ( ̂   )
( ) 
 
       (  
  )( ) (     )  (  )
( )  
      (  
  )( ) (     )    (  )
( )           
 Definition of (  ̂   )
( ) (  ̂   )
( ) : 
Where (  ̂   )
( ) ( ̂   )
( ) (  )
( )   (  )
( )  are positive constants   and              
 
They satisfy  Lipschitz condition: 
 (  
  )( )(   
   )  (  
  )( )(     )  (  ̂   )
( )         
    ( ̂   )
( )   
 (  
  )( )(   
   )  (  
  )( )(     )  (  ̂   )
( )         
     ( ̂   )
( )   
 
 
 
With the Lipschitz condition, we place a restriction on the behavior of functions (  
  )( )(   
   )   
and(  
  )( )(     )  . (   
   ) And (     ) are points belonging to the interval  [(  ̂   )
( ) ( ̂   )
( )] . It is to 
be noted that (  
  )( )(     ) is uniformly continuous. In the eventuality of the fact, that if ( ̂   )
( )    
then the function  (  
  )( )(     ) , the THIRD augmentation coefficient, would be absolutely continuous.  
 
 
 
Definition of ( ̂   )
( ) (  ̂   )
( ) : 
(K) ( ̂   )
( ) (  ̂   )
( )   are positive constants 
      
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )    
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There exists two constants There exists two constants (  ̂   )
( ) and ( ̂   )
( ) which together with 
( ̂   )
( ) (  ̂   )
( ) ( ̂  )
( )    ( ̂   )
( )  and the constants 
(  )
( ) (  
 )( ) (  )
( ) (  
 )( ) (  )
( )   (  )
( )                   
satisfy the inequalities  
 
( ̂   )
( )   (  )
( )  (  
 )( )    (  ̂   )
( )   (  ̂   )
( ) (  ̂   )
( )     
 
( ̂   )
( )    (  )
( )  (  
 )( )    ( ̂   )
( )   (  ̂   )
( )  (  ̂   )
( )     
 
Where we suppose  
(L) (  )
( ) (  
 )( ) (  
  )( ) (  )
( ) (  
 )( ) (  
  )( )                       
 
(M) The functions (  
  )( ) (  
  )( ) are positive continuous increasing and bounded. 
 
Definition of (  )
( )   (  )
( ): 
     (  
  )( )(     )  (  )
( )  (  ̂   )
( )  
     (  
  )( )((   )  )    (  )
( )  (  
 )( )  ( ̂   )
( ) 
 
  
(N)        (  
  )( ) (     )  (  )
( ) 
      (  
  )( ) ((   )  )    (  )
( )         
Definition of (  ̂   )
( ) (  ̂   )
( ) : 
Where (  ̂   )
( ) ( ̂   )
( ) (  )
( )   (  )
( )  are positive constants and              
 
   They satisfy  Lipschitz condition: 
 (  
  )( )(   
   )  (  
  )( )(     )  (  ̂   )
( )         
    ( ̂   )
( )   
 (  
  )( )((   )
   )  (  
  )( )((   )  )  (  ̂   )
( )  (   )  (   )
     ( ̂   )
( )   
 
With the Lipschitz condition, we place a restriction on the behavior of functions (  
  )( )(   
   )   
and(  
  )( )(     )  . (   
   ) and (     ) are points belonging to the interval  [(  ̂   )
( ) ( ̂   )
( )] . It is to 
be noted that (  
  )( )(     ) is uniformly continuous. In the eventuality of the fact, that if ( ̂   )
( )    
then the function  (  
  )( )(     ) , the FOURTH augmentation coefficient WOULD be absolutely 
continuous.  
 
Definition of ( ̂   )
( ) (  ̂   )
( ) : 
(O) ( ̂   )
( ) (  ̂   )
( )   are positive constants 
(P)  
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )     
 
Definition of (  ̂   )
( ) (  ̂   )
( ) : 
(Q) There exists two constants (  ̂   )
( ) and (  ̂   )
( ) which together with 
( ̂   )
( ) (  ̂   )
( ) ( ̂  )
( )    ( ̂   )
( )  and the constants 
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(  )
( ) (  
 )( ) (  )
( ) (  
 )( ) (  )
( )   (  )
( )             
satisfy the inequalities  
 
( ̂   )
( )   (  )
( )  (  
 )( )    (  ̂   )
( )   (  ̂   )
( ) (  ̂   )
( )     
 
( ̂   )
( )    (  )
( )  (  
 )( )    ( ̂   )
( )   (  ̂   )
( )  (  ̂   )
( )     
Where we suppose  
(R) (  )
( ) (  
 )( ) (  
  )( ) (  )
( ) (  
 )( ) (  
  )( )                      
(S) The functions (  
  )( ) (  
  )( ) are positive continuous increasing and bounded. 
Definition of (  )
( )   (  )
( ): 
     (  
  )( )(     )  (  )
( )  (  ̂   )
( )  
     (  
  )( )((   )  )    (  )
( )  (  
 )( )  ( ̂   )
( ) 
 
  
(T)        (  
  )( ) (     )  (  )
( ) 
           (  
  )( ) (     )    (  )
( )           
Definition of (  ̂   )
( ) (  ̂   )
( ) : 
Where (  ̂   )
( ) ( ̂   )
( ) (  )
( )   (  )
( )  are positive constants  and              
 
They satisfy  Lipschitz condition: 
   (  
  )( )(   
   )  (  
  )( )(     )  (  ̂   )
( )         
    ( ̂   )
( )   
 (  
  )( )((   )
   )  (  
  )( )((   )  )  (  ̂   )
( )  (   )  (   )
     ( ̂   )
( )   
 
With the Lipschitz condition, we place a restriction on the behavior of functions (  
  )( )(   
   )   
and(  
  )( )(     )  . (   
   ) and (     ) are points belonging to the interval  [(  ̂   )
( ) ( ̂   )
( )] . It is to 
be noted that (  
  )( )(     ) is uniformly continuous. In the eventuality of the fact, that if ( ̂   )
( )    
then the function  (  
  )( )(     ) , theFIFTH augmentation coefficient attributable would be absolutely 
continuous.  
 
Definition of ( ̂   )
( ) (  ̂   )
( ) : 
(U) ( ̂   )
( ) (  ̂   )
( )   are positive constants 
      
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )    
 
Definition of (  ̂   )
( ) (  ̂   )
( ) : 
(V) There exists two constants (  ̂   )
( ) and (  ̂   )
( ) which together with 
( ̂   )
( ) (  ̂   )
( ) ( ̂  )
( )    ( ̂   )
( )  and the constants 
(  )
( ) (  
 )( ) (  )
( ) (  
 )( ) (  )
( )   (  )
( )                   satisfy the inequalities  
 
 
( ̂   )
( )   (  )
( )  (  
 )( )    (  ̂   )
( )   (  ̂   )
( ) (  ̂   )
( )     
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( ̂   )
( )    (  )
( )  (  
 )( )    ( ̂   )
( )   (  ̂   )
( )  (  ̂   )
( )     
Where we suppose  
(  )
( ) (  
 )( ) (  
  )( ) (  )
( ) (  
 )( ) (  
  )( )                       
(W) The functions (  
  )( ) (  
  )( ) are positive continuous increasing and bounded. 
Definition of (  )
( )   (  )
( ): 
     (  
  )( )(     )  (  )
( )  (  ̂   )
( )  
     (  
  )( )((   )  )    (  )
( )  (  
 )( )  ( ̂   )
( ) 
 
  
(X)        (  
  )( ) (     )  (  )
( ) 
           (  
  )( ) ((   )  )    (  )
( )           
Definition of (  ̂   )
( ) (  ̂   )
( ) : 
            Where (  ̂   )
( ) ( ̂   )
( ) (  )
( )   (  )
( )  are positive constants and              
 
They satisfy  Lipschitz condition: 
 (  
  )( )(   
   )  (  
  )( )(     )  (  ̂   )
( )         
    ( ̂   )
( )   
 (  
  )( )((   )
   )  (  
  )( )((   )  )  (  ̂   )
( )  (   )  (   )
     ( ̂   )
( )   
 
With the Lipschitz condition, we place a restriction on the behavior of functions (  
  )( )(   
   )   
and(  
  )( )(     )  . (   
   ) and (     ) are points belonging to the interval  [(  ̂   )
( ) ( ̂   )
( )] . It is to 
be noted that (  
  )( )(     ) is uniformly continuous. In the eventuality of the fact, that if ( ̂   )
( )    
then the function  (  
  )( )(     ) , the SIXTH augmentation coefficient  would be absolutely continuous.  
 
Definition of ( ̂   )
( ) (  ̂   )
( ) :  
( ̂   )
( ) (  ̂   )
( )   are positive constants 
      
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )    
 
Definition of (  ̂   )
( ) (  ̂   )
( ) : 
There exists two constants (  ̂   )
( ) and (  ̂   )
( ) which together with 
( ̂   )
( ) (  ̂   )
( ) ( ̂  )
( )    ( ̂   )
( )  and the constants 
(  )
( ) (  
 )( ) (  )
( ) (  
 )( ) (  )
( )   (  )
( )             
satisfy the inequalities  
 
( ̂   )
( )   (  )
( )  (  
 )( )    (  ̂   )
( )   (  ̂   )
( ) (  ̂   )
( )     
 
( ̂   )
( )    (  )
( )  (  
 )( )    ( ̂   )
( )   (  ̂   )
( )  (  ̂   )
( )     
 
Theorem 1: if the conditions IN THE FOREGOING above are fulfilled, there exists a solution satisfying 
the conditions 
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Definition of     ( )    ( ) : 
   ( )   (  ̂   )
( )
 ( ̂   )
( )    ,        ( )    
    
  ( )   (  ̂   )
( ) ( ̂   )
( )      ,         ( )    
    
 Definition of     ( )    ( ) 
   ( )   (  ̂   )
( ) ( ̂   )
( )    ,        ( )    
    
  ( )   (  ̂   )
( ) ( ̂   )
( )      ,         ( )    
    
 
   ( )   (  ̂   )
( ) ( ̂   )
( )    ,        ( )    
    
  ( )   (  ̂   )
( ) ( ̂   )
( )      ,         ( )    
    
 
Definition of     ( )    ( ) : 
   ( )   (  ̂   )
( )
 ( ̂   )
( )    ,        ( )    
    
  ( )   (  ̂   )
( ) ( ̂   )
( )      ,         ( )    
                                         
 
Definition of     ( )    ( ) : 
   ( )   (  ̂   )
( )
 ( ̂   )
( )    ,        ( )    
    
  ( )   (  ̂   )
( ) ( ̂   )
( )      ,         ( )    
    
 
Definition of     ( )    ( ) : 
   ( )   (  ̂   )
( )
 ( ̂   )
( )    ,        ( )    
    
  ( )   (  ̂   )
( ) ( ̂   )
( )      ,         ( )    
    
 
Proof: Consider operator  ( )  defined on the space of sextuples of continuous functions               
which satisfy                                           
 
  ( )    
      ( )    
      
  (  ̂   )
( )    
  (  ̂   )
( )     
    ( )    
  (  ̂   )
( ) ( ̂   )
( )      
    ( )    
  (  ̂   )
( ) ( ̂   )
( )    
By 
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )     
  )( )(   ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
 
  ̅  ( )     
   ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))   ( (  ))]   (  ) 
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 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
Where  (  )  is the integrand that is integrated over an interval (   ) 
 
Proof:  
Consider operator  ( )  defined on the space of sextuples of continuous functions               which 
satisfy             
 
  ( )    
      ( )    
      
  (  ̂   )
( )    
  (  ̂   )
( )     
    ( )    
  (  ̂   )
( ) ( ̂   )
( )      
    ( )    
  (  ̂   )
( ) ( ̂   )
( )    
By 
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )     
  )( )(   ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
 
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
Where  (  )  is the integrand that is integrated over an interval (   ) 
 
Proof:  
Consider operator  ( )  defined on the space of sextuples of continuous functions               which 
satisfy         
 
  ( )    
      ( )    
      
  (  ̂   )
( )    
  (  ̂   )
( )     
    ( )    
  (  ̂   )
( ) ( ̂   )
( )      
    ( )    
  (  ̂   )
( ) ( ̂   )
( )    
By 
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )     
  )( )(   ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
 
  ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
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 ̅  ( )     
   ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))   ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
Where  (  )  is the integrand that is integrated over an interval (   ) 
 
 Consider operator  ( )  defined on the space of sextuples of continuous functions               which 
satisfy                               
 
  ( )    
      ( )    
      
  (  ̂   )
( )    
  (  ̂   )
( )     
    ( )    
  (  ̂   )
( ) ( ̂   )
( )      
    ( )    
  (  ̂   )
( ) ( ̂   )
( )    
By 
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )     
  )( )(   ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
 
  ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
    
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
Where  (  )  is the integrand that is integrated over an interval (   ) 
 
Consider operator  ( )  defined on the space of sextuples of continuous functions               which 
satisfy               
 
  ( )    
      ( )    
      
  (  ̂   )
( )    
  (  ̂   )
( )     
    ( )    
  (  ̂   )
( ) ( ̂   )
( )      
    ( )    
  (  ̂   )
( ) ( ̂   )
( )    
By 
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )     
  )( )(   ( (  ))  (  )))    ( (  ))]   (  )
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  ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))   ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
 
Where  (  )  is the integrand that is integrated over an interval (   ) 
 
Consider operator  ( )  defined on the space of sextuples of continuous functions               which 
satisfy      
 
  ( )    
      ( )    
      
  (  ̂   )
( )    
  (  ̂   )
( )      
    ( )    
  (  ̂   )
( ) ( ̂   )
( )      
    ( )    
  (  ̂   )
( ) ( ̂   )
( )    
By 
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )     
  )( )(   ( (  ))  (  )))    ( (  ))]   (  )
 
 
  
 
  ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))  ((   
 )( )  (   
  )( )(   ( (  ))  (  )))    ( (  ))]   (  ) 
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
  ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
   
 ̅  ( )     
   ∫ [(   )
( )   ( (  ))   ((   
 )( )   (   
  )( )( ( (  ))  (  )))    ( (  ))]   (  )
 
 
 
Where  (  )  is the integrand that is integrated over an interval (   ) 
 
(a) The operator ( ) maps the space of functions satisfying GLOBAL EQUATIONS into itself .Indeed it 
is obvious that 
    ( )     
  ∫ [(   )
( ) (   
  (  ̂   )
( ) ( 
̂   )
( ) (  ))] 
 
 
  (  )    
           (  (   )
( ) )   
  
(   )
( )(  ̂   )
( )
( ̂   )
( ) ( 
( ̂   )
( )   )  
 
 From which it follows that 
(   ( )     
 )  ( ̂   )
( )  
(   )
( )
( ̂   )
( ) [((  ̂   )
( )     
 ) 
(  
( ̂   )
( )    
 
   
 )
 (  ̂   )
( )]  
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(  
 ) is as defined in the statement of theorem 1 
Analogous inequalities hold also for                        
(b) The operator ( ) maps the space of functions satisfying GLOBAL EQUATIONS into itself .Indeed it 
is obvious that 
 
    ( )     
  ∫ [(   )
( ) (   
  (  ̂   )
( ) ( 
̂   )
( ) (  ))] 
 
 
  (  )  
(  (   )
( ) )   
  
(   )
( )(  ̂   )
( )
( ̂   )
( ) ( 
( ̂   )
( )   )  
 
 From which it follows that 
(   ( )     
 )  ( ̂   )
( )  
(   )
( )
( ̂   )
( ) [((  ̂   )
( )     
 ) 
(  
( ̂   )
( )    
 
   
 )
 (  ̂   )
( )]  
 
Analogous inequalities hold also for                        
(a) The operator ( ) maps the space of functions satisfying GLOBAL EQUATIONS into itself .Indeed it 
is obvious that 
    ( )     
  ∫ [(   )
( ) (   
  (  ̂   )
( ) ( 
̂   )
( ) (  ))] 
 
 
  (  )    
           (  (   )
( ) )   
  
(   )
( )(  ̂   )
( )
( ̂   )
( ) ( 
( ̂   )
( )   )  
 
 From which it follows that 
(   ( )     
 )  ( ̂   )
( )  
(   )
( )
( ̂   )
( ) [((  ̂   )
( )     
 ) 
(  
( ̂   )
( )    
 
   
 )
 (  ̂   )
( )]  
 
Analogous inequalities hold also for                        
(b) The operator ( ) maps the space of functions satisfying GLOBAL EQUATIONS into itself .Indeed it 
is obvious that 
    ( )     
  ∫ [(   )
( ) (   
  (  ̂   )
( ) ( 
̂   )
( ) (  ))] 
 
 
  (  )    
           (  (   )
( ) )   
  
(   )
( )(  ̂   )
( )
( ̂   )
( ) ( 
( ̂   )
( )   )  
 
 From which it follows that 
(   ( )     
 )  ( ̂   )
( )  
(   )
( )
( ̂   )
( ) [((  ̂   )
( )     
 ) 
(  
( ̂   )
( )    
 
   
 )
 (  ̂   )
( )]  
(  
 ) is as defined in the statement of theorem 1 
 
(c) The operator ( ) maps the space of functions satisfying GLOBAL EQUATIONS into itself .Indeed it 
is obvious that 
    ( )     
  ∫ [(   )
( ) (   
  (  ̂   )
( ) ( 
̂   )
( ) (  ))] 
 
 
  (  )    
           (  (   )
( ) )   
  
(   )
( )(  ̂   )
( )
( ̂   )
( ) ( 
( ̂   )
( )   )  
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 From which it follows that 
(   ( )     
 )  ( ̂   )
( )  
(   )
( )
( ̂   )
( ) [((  ̂   )
( )     
 ) 
(  
( ̂   )
( )    
 
   
 )
 (  ̂   )
( )]  
(  
 ) is as defined in the statement of theorem 1 
 
(d) The operator ( ) maps the space of functions satisfying GLOBAL EQUATIONS into itself .Indeed it 
is obvious that 
     ( )     
  ∫ [(   )
( ) (   
  (  ̂   )
( ) ( 
̂   )
( ) (  ))] 
 
 
  (  )    
           (  (   )
( ) )   
  
(   )
( )(  ̂   )
( )
( ̂   )
( ) ( 
( ̂   )
( )   )  
 
 From which it follows that 
(   ( )     
 )  ( ̂   )
( )  
(   )
( )
( ̂   )
( ) [((  ̂   )
( )     
 ) 
(  
( ̂   )
( )    
 
   
 )
 (  ̂   )
( )]  
(  
 ) is as defined in the statement of theorem  
Analogous inequalities hold also for                       
 
It is now sufficient to take 
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )     and to choose 
(  ̂   )
( )     (  ̂   )
( ) large to have 
 
(  )
( )
( ̂  )
( ) [(  ̂  )
( )  ((  ̂   )
( )    
 ) 
 (
( ̂   )
( )   
 
  
 )
]  (  ̂   )
( )  
 
(  )
( )
( ̂  )
( ) [(( ̂   )
( )    
 ) 
 (  
( ̂   )
( )   
 
  
 )
 ( ̂   )
( )]  ( ̂   )
( )  
 
In order that the operator ( ) transforms the space of sextuples of functions        satisfying GLOBAL 
EQUATIONS into itself 
 
The operator ( ) is a contraction with respect to the metric  
 (( ( )  ( )) ( ( )  ( )))    
   
 
    
    
 
 |  
( )( )    
( )( )|  ( ̂  )
( )     
    
 |  
( )( )    
( )( )|  ( ̂  )
( )    
 
 Indeed if we denote   
Definition of  ̃  ̃ : 
(  ̃  ̃ )   ( )(   ) 
It results 
 
Journal of Natural Sciences Research                                                                    www.iiste.org 
ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 
Vol.2, No.4, 2012 
 
 
106 
 
| ̃  
( )   ̃ 
( )|  ∫ (   )
( ) 
 
|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )    
∫  (   
 )( )|   
( )     
( )|  ( ̂   )
( ) (  )  ( ̂   )
( ) (  )
 
 
   
(   
  )( )(   
( )  (  ))|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   
   
( ) (   
  )( )(   
( )  (  ))  (   
  )( )(   
( )  (  ))    
 ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )  
Where  (  ) represents integrand that is integrated over the interval       
From the hypotheses  it follows 
| ( )   ( )|  ( ̂   )
( )  
 
( ̂   )
( ) ((   )
( )   (   
 )( )  (  ̂  )
( )  (  ̂  )
( )(  ̂  )
( )) (( ( )  ( )   ( )  ( )))  
And analogous inequalities for          . Taking into account the hypothesis  the result follows 
 
Remark 1: The fact that we supposed (   
  )( )     (   
  )( ) depending also on   can be considered as not 
conformal with the reality, however we have put this hypothesis ,in order that we can postulate condition 
necessary to prove the uniqueness of the solution bounded by (  ̂  )
( ) ( ̂   )
( )      ( ̂   )
( ) ( ̂   )
( )  
respectively of     
If instead of proving the existence of the solution on   , we have to prove it only on a compact then it 
suffices to consider that (  
  )( )     (  
  )( )            depend only on     and respectively on 
 (             ) and hypothesis can replaced by a usual Lipschitz condition. 
 
Remark 2: There does not exist any    where    ( )           ( )      
From 19 to 24 it results  
   ( )    
  [ ∫ {(  
 )( ) (  
  )( )(   ( (  ))  (  ))}  (  )
 
 ]     
   ( )    
  ( (  
 )( ) )      for     
 
Definition of  (( ̂   )
( ))
 
  (( ̂   )
( ))
 
     (( ̂   )
( ))
 
 : 
Remark 3: if     is bounded, the same property have also              . indeed if  
    ( ̂   )
( ) it follows 
    
  
 (( ̂   )
( ))
 
 (   
 )( )    and by integrating  
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
In the same way , one can obtain 
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
 If             is bounded, the same property follows for           and            respectively. 
 
Remark 4: If         bounded, from below, the same property holds for                The proof is 
analogous with the preceding one. An analogous property is true if     is bounded from below. 
 
 Remark 5: If       is bounded from below and       ((  
  )( ) ( ( )  ))  (   
 )( ) then         
Definition of  ( )( )        : 
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Indeed let     be so that for        
(   )
( )  (  
  )( )( ( )  )         ( )  ( )
( )  
Then  
     
  
 (   )
( )( )( )        which leads to  
     (
(   )
( )( )( )
  
) (       )     
        If we take    such that         
 
 
  it results  
     (
(   )
( )( )( )
 
)           
 
  
  By taking now      sufficiently small one sees that      is unbounded. 
The same property holds for      if       (   
  )( ) ( ( )  )  (   
 )( ) 
We now state a more precise theorem about the behaviors at infinity of the solutions  
 
It is now sufficient to take 
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )     and to choose 
(  ̂   )
( )     ( ̂   )
( ) large to have 
 
(  )
( )
( ̂  )
( ) [(  ̂  )
( )  ((  ̂   )
( )    
 ) 
 (
( ̂   )
( )   
 
  
 )
]  (  ̂   )
( )  
 
(  )
( )
( ̂  )
( ) [(( ̂   )
( )    
 ) 
 (  
( ̂   )
( )   
 
  
 )
 ( ̂   )
( )]  ( ̂   )
( )  
 
In order that the operator ( ) transforms the space of sextuples of functions        satisfying   
The operator ( ) is a contraction with respect to the metric  
 (((   )
( ) (   )
( )) ((   )
( ) (   )
( )))    
   
 
    
    
 
 |  
( )( )    
( )( )|  ( ̂  )
( )     
    
 |  
( )( )    
( )( )|  ( ̂  )
( )    
 
Indeed if we denote   
Definition of    ̃    ̃ :   (    ̃    ̃ )   
( )(       ) 
 
It results 
| ̃  
( )   ̃ 
( )|  ∫ (   )
( ) 
 
|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )    
∫  (   
 )( )|   
( )     
( )|  ( ̂   )
( ) (  )  ( ̂   )
( ) (  )
 
 
   
(   
  )( )(   
( )  (  ))|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   
   
( ) (   
  )( )(   
( )  (  ))  (   
  )( )(   
( )  (  ))    
 ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )  
 
Where  (  ) represents integrand that is integrated over the interval       
From the hypotheses  it follows 
 
|(   )
( )  (   )
( )|  ( ̂   )
( )   
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( ̂   )
( ) ((   )
( )   (   
 )( )  (  ̂  )
( )  (  ̂  )
( )(  ̂  )
( )) (((   )
( ) (   )
( )  (   )
( ) (   )
( )))  
And analogous inequalities for          . Taking into account the hypothesis  the result follows  
Remark 1: The fact that we supposed (   
  )( )     (   
  )( ) depending also on   can be considered as not 
conformal with the reality, however we have put this hypothesis ,in order that we can postulate condition 
necessary to prove the uniqueness of the solution bounded by (  ̂  )
( ) ( ̂   )
( )      (  ̂  )
( ) ( ̂   )
( )  
respectively of     
If instead of proving the existence of the solution on   , we have to prove it only on a compact then it 
suffices to consider that (  
  )( )     (  
  )( )            depend only on     and respectively on 
(   )(             ) and hypothesis can replaced by a usual Lipschitz condition. 
 
Remark 2: There does not exist any    where    ( )           ( )      
From 19 to 24 it results  
   ( )    
  [ ∫ {(  
 )( ) (  
  )( )(   ( (  ))  (  ))}  (  )
 
 ]     
   ( )    
  ( (  
 )( ) )      for     
 
Definition of  (( ̂   )
( ))
 
  (( ̂   )
( ))
 
     (( ̂   )
( ))
 
 : 
Remark 3: if     is bounded, the same property have also              . indeed if  
    ( ̂   )
( ) it follows 
    
  
 (( ̂   )
( ))
 
 (   
 )( )    and by integrating  
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
In the same way , one can obtain 
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
 If             is bounded, the same property follows for           and            respectively. 
 
Remark 4: If         bounded, from below, the same property holds for                The proof is 
analogous with the preceding one. An analogous property is true if     is bounded from below. 
 
 Remark 5: If       is bounded from below and       ((  
  )( ) ((   )( )  ))  (   
 )( ) then         
Definition of  ( )( )        : 
Indeed let     be so that for        
(   )
( )  (  
  )( )((   )( )  )         ( )  ( )
( )  
 
Then  
     
  
 (   )
( )( )( )        which leads to  
     (
(   )
( )( )( )
  
) (       )     
        If we take    such that         
 
 
  it results  
 
    (
(   )
( )( )( )
 
)           
 
  
  By taking now      sufficiently small one sees that     is unbounded. The 
same property holds for      if       (   
  )( ) ((   )( )  )  (   
 )( ) 
We now state a more precise theorem about the behaviors at infinity of the solutions  
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It is now sufficient to take 
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )     and to choose 
(  ̂   )
( )     (  ̂   )
( ) large to have 
 
(  )
( )
( ̂  )
( ) [(  ̂  )
( )  ((  ̂   )
( )    
 ) 
 (
( ̂   )
( )   
 
  
 )
]  (  ̂   )
( )  
 
(  )
( )
( ̂  )
( ) [(( ̂   )
( )    
 ) 
 (  
( ̂   )
( )   
 
  
 )
 (  ̂   )
( )]  (  ̂   )
( )  
 
In order that the operator ( ) transforms the space of sextuples of functions         into itself  
The operator ( ) is a contraction with respect to the metric  
 (((   )
( ) (   )
( )) ((   )
( ) (   )
( )))    
   
 
    
    
 
 |  
( )( )    
( )( )|  ( ̂  )
( )     
    
 |  
( )( )    
( )( )|  ( ̂  )
( )    
 
Indeed if we denote   
Definition of    ̃    ̃ :( (   )̃ (   )̃ )   
( )((   ) (   )) 
 
It results 
| ̃  
( )   ̃ 
( )|  ∫ (   )
( ) 
 
|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )    
∫  (   
 )( )|   
( )     
( )|  ( ̂   )
( ) (  )  ( ̂   )
( ) (  )
 
 
   
(   
  )( )(   
( )  (  ))|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   
   
( ) (   
  )( )(   
( )  (  ))  (   
  )( )(   
( )  (  ))    
 ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )  
Where  (  ) represents integrand that is integrated over the interval       
From the hypotheses  it follows 
 
| ( )   ( )|  ( ̂   )
( )  
 
( ̂   )
( ) ((   )
( )   (   
 )( )  (  ̂  )
( )  (  ̂  )
( )(  ̂  )
( )) (((   )
( ) (   )
( )  (   )
( ) (   )
( )))  
And analogous inequalities for          . Taking into account the hypothesis  the result follows 
 
Remark 1: The fact that we supposed (   
  )( )     (   
  )( ) depending also on   can be considered as not 
conformal with the reality, however we have put this hypothesis ,in order that we can postulate condition 
necessary to prove the uniqueness of the solution bounded by (  ̂  )
( ) ( ̂   )
( )      ( ̂   )
( ) ( ̂   )
( )  
respectively of     
If instead of proving the existence of the solution on   , we have to prove it only on a compact then it 
suffices to consider that (  
  )( )     (  
  )( )            depend only on     and respectively on 
(   )(             ) and hypothesis can replaced by a usual Lipschitz condition. 
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Remark 2: There does not exist any    where    ( )           ( )      
From 19 to 24 it results  
   ( )    
  [ ∫ {(  
 )( ) (  
  )( )(   ( (  ))  (  ))}  (  )
 
 ]     
   ( )    
  ( (  
 )( ) )      for     
 
Definition of  (( ̂   )
( ))
 
  (( ̂   )
( ))
 
     (( ̂   )
( ))
 
 : 
Remark 3: if     is bounded, the same property have also              . indeed if  
    ( ̂   )
( ) it follows 
    
  
 (( ̂   )
( ))
 
 (   
 )( )    and by integrating  
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
In the same way , one can obtain 
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
 If             is bounded, the same property follows for           and            respectively. 
 
Remark 4: If         bounded, from below, the same property holds for                The proof is 
analogous with the preceding one. An analogous property is true if     is bounded from below. 
 
 Remark 5: If       is bounded from below and       ((  
  )( ) ((   )( )  ))  (   
 )( ) then         
Definition of  ( )( )        : 
Indeed let     be so that for        
(   )
( )  (  
  )( )((   )( )  )         ( )  ( )
( )  
 
Then  
     
  
 (   )
( )( )( )        which leads to  
     (
(   )
( )( )( )
  
) (       )     
        If we take    such that         
 
 
  it results  
     (
(   )
( )( )( )
 
)           
 
  
  By taking now      sufficiently small one sees that      is unbounded. 
The same property holds for      if       (   
  )( ) ((   )( )  )  (   
 )( ) 
We now state a more precise theorem about the behaviors at infinity of the solutions  
 
It is now sufficient to take 
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )     and to choose 
(  ̂   )
( )     (  ̂   )
( ) large to have 
 
(  )
( )
( ̂  )
( ) [(  ̂  )
( )  ((  ̂   )
( )    
 ) 
 (
( ̂   )
( )   
 
  
 )
]  (  ̂   )
( )  
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(  )
( )
( ̂  )
( ) [(( ̂   )
( )    
 ) 
 (  
( ̂   )
( )   
 
  
 )
 (  ̂   )
( )]  (  ̂   )
( )  
 
In order that the operator ( ) transforms the space of sextuples of functions        satisfying  IN to itself  
The operator ( ) is a contraction with respect to the metric  
 (((   )
( ) (   )
( )) ((   )
( ) (   )
( )))    
   
 
    
    
 
 |  
( )( )    
( )( )|  ( ̂  )
( )     
    
 |  
( )( )    
( )( )|  ( ̂  )
( )     
Indeed if we denote   
Definition of (   )̃ (   )̃ :    ( (   )̃ (   )̃ )   
( )((   ) (   )) 
It results 
| ̃  
( )   ̃ 
( )|  ∫ (   )
( ) 
 
|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )    
∫  (   
 )( )|   
( )     
( )|  ( ̂   )
( ) (  )  ( ̂   )
( ) (  )
 
 
   
(   
  )( )(   
( )  (  ))|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   
   
( ) (   
  )( )(   
( )  (  ))  (   
  )( )(   
( )  (  ))    
 ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  ) 
Where  (  ) represents integrand that is integrated over the interval       
From the hypotheses it follows 
 
|(   )
( )  (   )
( )|  ( ̂   )
( )  
 
( ̂   )
( ) ((   )
( )   (   
 )( )  (  ̂  )
( )  (  ̂  )
( )(  ̂  )
( )) (((   )
( ) (   )
( )  (   )
( ) (   )
( )))  
And analogous inequalities for          . Taking into account the hypothesis the result follows 
 
Remark 1: The fact that we supposed (   
  )( )     (   
  )( ) depending also on   can be considered as not 
conformal with the reality, however we have put this hypothesis ,in order that we can postulate condition 
necessary to prove the uniqueness of the solution bounded by (  ̂  )
( ) ( ̂   )
( )      ( ̂   )
( ) ( ̂   )
( )  
respectively of     
If instead of proving the existence of the solution on   , we have to prove it only on a compact then it 
suffices to consider that (  
  )( )     (  
  )( )            depend only on     and respectively on 
(   )(             ) and hypothesis can replaced by a usual Lipschitz condition. 
 
Remark 2: There does not exist any    where    ( )           ( )      
From 19 to 24 it results  
   ( )    
  [ ∫ {(  
 )( ) (  
  )( )(   ( (  ))  (  ))}  (  )
 
 ]     
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   ( )    
  ( (  
 )( ) )      for     
Definition of  (( ̂   )
( ))
 
  (( ̂   )
( ))
 
     (( ̂   )
( ))
 
 : 
Remark 3: if     is bounded, the same property have also              . indeed if  
    ( ̂   )
( ) it follows 
    
  
 (( ̂   )
( ))
 
 (   
 )( )    and by integrating  
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
In the same way , one can obtain 
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
 If             is bounded, the same property follows for           and            respectively. 
 
Remark 4: If         bounded, from below, the same property holds for                The proof is 
analogous with the preceding one. An analogous property is true if     is bounded from below. 
 
Remark 5: If       is bounded from below and       ((  
  )( ) ((   )( )  ))  (   
 )( ) then         
Definition of  ( )( )        : 
Indeed let     be so that for        
(   )
( )  (  
  )( )((   )( )  )         ( )  ( )
( )  
 
Then  
     
  
 (   )
( )( )( )        which leads to  
     (
(   )
( )( )( )
  
) (       )     
        If we take    such that         
 
 
  it results  
     (
(   )
( )( )( )
 
)           
 
  
  By taking now      sufficiently small one sees that      is unbounded. 
The same property holds for      if       (   
  )( ) ((   )( )  )  (   
 )( ) 
We now state a more precise theorem about the behaviors at infinity of the solutions ANALOGOUS 
inequalities hold also for                       
 
 It is now sufficient to take 
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )     and to choose 
(  ̂   )
( )     (  ̂   )
( ) large to have 
 
(  )
( )
( ̂  )
( ) [(  ̂  )
( )  ((  ̂   )
( )    
 ) 
 (
( ̂   )
( )   
 
  
 )
]  (  ̂   )
( )  
 
(  )
( )
( ̂  )
( ) [(( ̂   )
( )    
 ) 
 (  
( ̂   )
( )   
 
  
 )
 (  ̂   )
( )]  (  ̂   )
( )  
 
In order that the operator ( ) transforms the space of sextuples of functions         into itself  
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The operator ( ) is a contraction with respect to the metric  
 (((   )
( ) (   )
( )) ((   )
( ) (   )
( )))    
   
 
    
    
 
 |  
( )( )    
( )( )|  ( ̂  )
( )     
    
 |  
( )( )    
( )( )|  ( ̂  )
( )    
 Indeed if we denote   
Definition of (   )̃ (   )̃ :    ( (   )̃ (   )̃ )   
( )((   ) (   )) 
It results 
| ̃  
( )   ̃ 
( )|  ∫ (   )
( ) 
 
|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )    
∫  (   
 )( )|   
( )     
( )|  ( ̂   )
( ) (  )  ( ̂   )
( ) (  )
 
 
   
(   
  )( )(   
( )  (  ))|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   
   
( ) (   
  )( )(   
( )  (  ))  (   
  )( )(   
( )  (  ))    
 ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )  
Where  (  ) represents integrand that is integrated over the interval       
From the hypotheses  it follows 
 
|(   )
( )  (   )
( )|  ( ̂   )
( )  
 
( ̂   )
( ) ((   )
( )   (   
 )( )  (  ̂  )
( )  (  ̂  )
( )(  ̂  )
( )) (((   )
( ) (   )
( )  (   )
( ) (   )
( )))  
And analogous inequalities for          . Taking into account the hypothesis (35,35,36) the result follows 
 
Remark 1: The fact that we supposed (   
  )( )     (   
  )( ) depending also on   can be considered as not 
conformal with the reality, however we have put this hypothesis ,in order that we can postulate condition 
necessary to prove the uniqueness of the solution bounded by (  ̂  )
( ) ( ̂   )
( )      ( ̂   )
( ) ( ̂   )
( )  
respectively of     
If instead of proving the existence of the solution on   , we have to prove it only on a compact then it 
suffices to consider that (  
  )( )     (  
  )( )            depend only on     and respectively on 
(   )(             ) and hypothesis can replaced by a usual Lipschitz condition. 
 
Remark 2: There does not exist any    where    ( )           ( )      
From GLOBAL EQUATIONS it results  
   ( )    
  [ ∫ {(  
 )( ) (  
  )( )(   ( (  ))  (  ))}  (  )
 
 ]     
   ( )    
  ( (  
 )( ) )      for     
 
Definition of  (( ̂   )
( ))
 
  (( ̂   )
( ))
 
     (( ̂   )
( ))
 
 : 
Remark 3: if     is bounded, the same property have also              . indeed if  
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    ( ̂   )
( ) it follows 
    
  
 (( ̂   )
( ))
 
 (   
 )( )    and by integrating  
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
In the same way , one can obtain 
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
 If             is bounded, the same property follows for           and            respectively. 
Remark 4: If         bounded, from below, the same property holds for                The proof is 
analogous with the preceding one. An analogous property is true if     is bounded from below. 
 
Remark 5: If       is bounded from below and       ((  
  )( ) ((   )( )  ))  (   
 )( ) then         
Definition of  ( )( )        : 
Indeed let     be so that for        
(   )
( )  (  
  )( )((   )( )  )         ( )  ( )
( ) 
 
Then  
     
  
 (   )
( )( )( )        which leads to  
     (
(   )
( )( )( )
  
) (       )     
        If we take    such that         
 
 
  it results  
     (
(   )
( )( )( )
 
)           
 
  
  By taking now      sufficiently small one sees that      is unbounded. 
The same property holds for      if       (   
  )( ) ((   )( )  )  (   
 )( ) 
We now state a more precise theorem about the behaviors at infinity of the solutions  
Analogous inequalities hold also for                       
 
It is now sufficient to take 
(  )
( )
( ̂   )
( )    
(  )
( )
( ̂   )
( )     and to choose 
(  ̂   )
( )     (  ̂   )
( ) large to have 
 
(  )
( )
( ̂  )
( ) [(  ̂  )
( )  ((  ̂   )
( )    
 ) 
 (
( ̂   )
( )   
 
  
 )
]  (  ̂   )
( )  
 
(  )
( )
( ̂  )
( ) [(( ̂   )
( )    
 ) 
 (  
( ̂   )
( )   
 
  
 )
 (  ̂   )
( )]  (  ̂   )
( )  
 
In order that the operator ( ) transforms the space of sextuples of functions         into itself  
The operator ( ) is a contraction with respect to the metric  
 (((   )
( ) (   )
( )) ((   )
( ) (   )
( )))    
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 |  
( )( )    
( )( )|  ( ̂  )
( )     
    
 |  
( )( )    
( )( )|  ( ̂  )
( )    
 Indeed if we denote   
Definition of (   )̃ (   )̃ :    ( (   )̃ (   )̃ )   
( )((   ) (   )) 
It results 
| ̃  
( )   ̃ 
( )|  ∫ (   )
( ) 
 
|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )    
∫  (   
 )( )|   
( )     
( )|  ( ̂   )
( ) (  )  ( ̂   )
( ) (  )
 
 
   
(   
  )( )(   
( )  (  ))|   
( )     
( )|  ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   
   
( ) (   
  )( )(   
( )  (  ))  (   
  )( )(   
( )  (  ))    
 ( ̂   )
( ) (  ) ( ̂   )
( ) (  )   (  )  
Where  (  ) represents integrand that is integrated over the interval       
From the hypotheses  it follows 
|(   )
( )  (   )
( )|  ( ̂   )
( )  
 
( ̂   )
( ) ((   )
( )   (   
 )( )  (  ̂  )
( )  (  ̂  )
( )(  ̂  )
( )) (((   )
( ) (   )
( )  (   )
( ) (   )
( )))  
And analogous inequalities for          . Taking into account the hypothesis the result follows 
 
Remark 1: The fact that we supposed (   
  )( )     (   
  )( ) depending also on   can be considered as not 
conformal with the reality, however we have put this hypothesis ,in order that we can postulate condition 
necessary to prove the uniqueness of the solution bounded by (  ̂  )
( ) ( ̂   )
( )      ( ̂   )
( ) ( ̂   )
( )  
respectively of     
If instead of proving the existence of the solution on   , we have to prove it only on a compact then it 
suffices to consider that (  
  )( )     (  
  )( )            depend only on     and respectively on 
(   )(             ) and hypothesis can replaced by a usual Lipschitz condition. 
 
Remark 2: There does not exist any    where    ( )           ( )      
From 69 to 32 it results  
   ( )    
  [ ∫ {(  
 )( ) (  
  )( )(   ( (  ))  (  ))}  (  )
 
 ]     
   ( )    
  ( (  
 )( ) )      for     
 
Definition of  (( ̂   )
( ))
 
  (( ̂   )
( ))
 
     (( ̂   )
( ))
 
 : 
Remark 3: if     is bounded, the same property have also              . indeed if  
    ( ̂   )
( ) it follows 
    
  
 (( ̂   )
( ))
 
 (   
 )( )    and by integrating  
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
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In the same way , one can obtain 
    (( ̂   )
( ))
 
    
   (   )
( )(( ̂   )
( ))
 
 (   
 )( )  
 If             is bounded, the same property follows for           and            respectively. 
Remark 4: If         bounded, from below, the same property holds for                The proof is 
analogous with the preceding one. An analogous property is true if     is bounded from below. 
 
Remark 5: If       is bounded from below and       ((  
  )( ) ((   )( )  ))  (   
 )( ) then         
Definition of  ( )( )        : 
Indeed let     be so that for        
(   )
( )  (  
  )( )((   )( )  )         ( )  ( )
( ) 
 
Then  
     
  
 (   )
( )( )( )        which leads to  
     (
(   )
( )( )( )
  
) (       )     
        If we take    such that         
 
 
  it results  
     (
(   )
( )( )( )
 
)           
 
  
  By taking now      sufficiently small one sees that      is unbounded. 
The same property holds for      if       (   
  )( ) ((   )( )  ( )  )  (   
 )( ) 
We now state a more precise theorem about the behaviors at infinity of the solutions  
 
Behavior of the solutions  
 If we denote and define 
 Definition of  (  )
( )  (  )
( )  (  )
( )  (  )
( ) : 
(a)   )
( )  (  )
( )  (  )
( )  (  )
( )   four constants satisfying 
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )(      )  (   
  )( )(      )   (  )
( )   
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )(   )  (   
  )( )(   )   (  )
( )  
 
Definition of  (  )
( ) (  )
( ) (  )
( ) (  )
( )  ( )  ( ) : 
(b) By   (  )
( )     (  )
( )    and respectively (  )
( )     (  )
( )    the roots of    the equations  
(   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )    and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
 
Definition of  ( ̅ )
( )  ( ̅ )
( ) ( ̅ )
( ) ( ̅ )
( ) : 
  By ( ̅ )
( )     ( ̅ )
( )    and  respectively  ( ̅ )
( )     ( ̅ )
( )    the  roots of the equations 
(   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
 
Definition of  (  )
( )  (  )
( )  (  )
( ) (  )
( ) (  )
( ) :- 
(c) If we define (  )
( )  (  )
( )  (  )
( ) (  )
( )    by 
      (  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( ) 
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       (  )
( )  (  )
( ) (  )
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    (  )
( )  (  )
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( )  where (  )
( ) ( ̅ )
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are defined  respectively 
 
Then the solution satisfies the inequalities 
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( ):- 
Where (  )
( )  (   )
( )(  )
( )  (   
 )( )   
             (  )
( )  (   )
( )  (   )
( )  
              (  )
( )  (   )
( )(  )
( )  (   
 )( )   
             (  )
( )  (   
 )( )  (   )
( )  
 
Behavior of the solutions  
 If we denote and define 
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Definition of  (  )
( )  (  )
( )  (  )
( )  (  )
( ) : 
(d)   )
( )  (  )
( )  (  )
( )  (  )
( )   four constants satisfying 
 
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )(      )  (   
  )( )(      )   (  )
( )    
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )((   )  )  (   
  )( )((   )  )   (  )
( )   
Definition of  (  )
( ) (  )
( ) (  )
( ) (  )
( ) :  
By   (  )
( )     (  )
( )    and respectively (  )
( )     (  )
( )    the roots  
(e) of    the equations  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )      
and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )    and  
Definition of  ( ̅ )
( )  ( ̅ )
( ) ( ̅ )
( ) ( ̅ )
( ) :  
By ( ̅ )
( )     ( ̅ )
( )    and  respectively  ( ̅ )
( )     ( ̅ )
( )    the  
roots of the equations (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )      
Definition of  (  )
( )  (  )
( )  (  )
( ) (  )
( ) :-  
(f) If we define (  )
( )  (  )
( )  (  )
( ) (  )
( )    by  
(  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( )   
(  )
( )  (  )
( ) (  )
( )  ( ̅ )
( )     (  )
( )  (  )
( )  ( ̅ )
( )   
and   (  )
( )  
   
 
   
   
 
 (  )
( )  (  )
( ) (  )
( )  (  )
( )    ( ̅ )
( )  (  )
( )   
and analogously 
(  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( )  
 (  )
( )  (  )
( ) (  )
( )  ( ̅ )
( )     (  )
( )  (  )
( )  ( ̅ )
( )  
and (  )
( )  
   
 
   
   
 
(   )
( )  (  )
( ) (  )
( )  (  )
( )    ( ̅ )
( )  (  )
( )    
Then the solution satisfies the inequalities 
     
  ((  )
( ) (   )
( ))     ( )     
  (  )
( )  
 
(  )
( ) is defined  
 
      (  )
( )    
  ((  )
( ) (   )
( ))     ( )  
 
(  )
( )    
  (  )
( )    
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( 
(   )
( )   
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( )((  )
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( )    (   
 )( )       
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 )( ) )    
 
   
  (  )
( )     ( )     
  ((  )
( ) (   )
( ))    
 
 
(  )
( )    
  (  )
( )     ( )  
 
(  )
( )    
  ((  )
( ) (   )
( ))    
(   )
( )   
 
(  )
( )((  )
( ) (   
 )( ))
[ (  )
( )    (   
 )( ) ]     
   (   
 )( )     ( )    
(   )
( )   
 
(  )
( )((  )
( ) (   )
( ) (  )
( ))
[ ((  )
( ) (   )
( ))    (  )
( ) ]     
   (  )
( )   
 
Definition of (  )
( ) (  )
( ) (  )
( ) (  )
( ):-  
Where (  )
( )  (   )
( )(  )
( )  (   
 )( )   
             (  )
( )  (   )
( )  (   )
( )  
 
(  )
( )  (   )
( )(  )
( )  (   
 )( )   
             (  )
( )  (   
 )( )  (   )
( ) 
 
  
Behavior of the solutions 
 If we denote and define 
 Definition of  (  )
( )  (  )
( )  (  )
( )  (  )
( ) : 
(a)   )
( )  (  )
( )  (  )
( )  (  )
( )   four constants satisfying 
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )(      )  (   
  )( )(      )   (  )
( )  
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )(   )  (   
  )( )((   )  )   (  )
( )  
 
Definition of  (  )
( ) (  )
( ) (  )
( ) (  )
( ) : 
(b) By   (  )
( )     (  )
( )    and respectively (  )
( )     (  )
( )    the roots of    the equations  
(   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )    and 
       By ( ̅ )
( )     ( ̅ )
( )    and  respectively  ( ̅ )
( )     ( ̅ )
( )    the 
      roots of the equations (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
     and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
 
Definition of  (  )
( )  (  )
( )  (  )
( ) (  )
( ) :- 
(c) If we define (  )
( )  (  )
( )  (  )
( ) (  )
( )    by 
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      (  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( ) 
       (  )
( )  (  )
( ) (  )
( )  ( ̅ )
( )     (  )
( )  (  )
( )  ( ̅ )
( )  
      and  (  )
( )  
   
 
   
   
    (  )
( )  (  )
( ) (  )
( )  (  )
( )    ( ̅ )
( )  (  )
( )   
and analogously 
  (  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( ) 
  (  )
( )  (  )
( ) (  )
( )  ( ̅ )
( )     (  )
( )  (  )
( )  ( ̅ )
( )      and (  )
( )  
   
 
   
   
 (   )
( )  (  )
( ) (  )
( )  (  )
( )    ( ̅ )
( )  (  )
( )    
Then the solution  satisfies the inequalities 
    
  ((  )
( ) (   )
( ))     ( )     
  (  )
( )   
(  )
( ) is defined  
 
 
      (  )
( )    
  ((  )
( ) (   )
( ))     ( )  
 
(  )
( )    
  (  )
( )    
( 
(   )
( )   
 
(  )
( )((  )
( ) (   )
( ) (  )
( ))
[ ((  )
( ) (   )
( ))    (  )
( )  ]     
   (  )
( )     ( )  
(   )
( )   
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( )    (   
 )( )       
   (   
 )( ) )  
 
      
  (  )
( )     ( )     
  ((  )
( ) (   )
( ))     
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( )    
  (  )
( )     ( )  
 
(  )
( )    
  ((  )
( ) (   )
( ))    
(   )
( )   
 
(  )
( )((  )
( ) (   
 )( ))
[ (  )
( )    (   
 )( ) ]     
   (   
 )( )     ( )    
(   )
( )   
 
(  )
( )((  )
( ) (   )
( ) (  )
( ))
[ ((  )
( ) (   )
( ))    (  )
( ) ]     
   (  )
( )   
 
Definition of (  )
( ) (  )
( ) (  )
( ) (  )
( ):- 
Where (  )
( )  (   )
( )(  )
( )  (   
 )( )   
             (  )
( )  (   )
( )  (   )
( )  
              (  )
( )  (   )
( )(  )
( )  (   
 )( )   
                        (  )
( )  (   
 )( )  (   )
( ) 
 
  
Behavior of the solutions  
If we denote and define 
 
 Definition of  (  )
( )  (  )
( )  (  )
( )  (  )
( ) : 
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(d) (  )
( )  (  )
( )  (  )
( )  (  )
( )   four constants satisfying 
 
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )(      )  (   
  )( )(      )   (  )
( )   
 
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )((   )  )  (   
  )( )((   )  )   (  )
( )  
 
Definition of  (  )
( ) (  )
( ) (  )
( ) (  )
( )  ( )  ( ) : 
 
(e) By   (  )
( )     (  )
( )    and respectively (  )
( )     (  )
( )    the roots of    the equations  
(   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )    and 
 
 
Definition of  ( ̅ )
( )  ( ̅ )
( ) ( ̅ )
( ) ( ̅ )
( ) : 
 
       By ( ̅ )
( )     ( ̅ )
( )    and  respectively  ( ̅ )
( )     ( ̅ )
( )    the 
      roots of the equations (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
     and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
Definition of  (  )
( )  (  )
( )  (  )
( ) (  )
( ) (  )
( ) :- 
 
(f) If we define (  )
( )  (  )
( )  (  )
( ) (  )
( )    by 
 
      (  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( ) 
 
       (  )
( )  (  )
( ) (  )
( )  ( ̅ )
( )     (  )
( )  (  )
( )  ( ̅ )
( )  
      and  (  )
( )  
   
 
   
   
 
    (  )
( )  (  )
( ) (  )
( )  (  )
( )    ( ̅ )
( )  (  )
( )  
 
 
 
and analogously 
 
       (  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( ) 
 
       (  )
( )  (  )
( ) (  )
( )  ( ̅ )
( )     (  )
( )  (  )
( )  ( ̅ )
( )  
     and (  )
( )  
   
 
   
   
 
    (   )
( )  (  )
( ) (  )
( )  (  )
( )    ( ̅ )
( )  (  )
( )  where (  )
( ) ( ̅ )
( ) 
are defined by 59 and 64 respectively 
 
 
 
Then the solution satisfies the inequalities 
 
       
  ((  )
( ) (   )
( ))     ( )     
  (  )
( )  
 
where (  )
( ) is defined  
 
 
 
 
 
 
 
      (  )
( )    
  ((  )
( ) (   )
( ))     ( )  
 
(  )
( )    
  (  )
( )   
 
 
 
(
(   )
( )   
 
(  )
( )((  )
( ) (   )
( ) (  )
( ))
[ ((  )
( ) (   )
( ))    (  )
( )  ]     
   (  )
( )     ( )  
(   )
( )   
 
(  )
( )((  )
( ) (   
 )( ))
[ (  )
( )    (   
 )( ) ]      
   (   
 )( ) )  
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[ (  )
( )    (   
 )( ) ]     
   (   
 )( )     ( )    
 
(   )
( )   
 
(  )
( )((  )
( ) (   )
( ) (  )
( ))
[ ((  )
( ) (   )
( ))    (  )
( ) ]     
   (  )
( )   
 
 
Definition of (  )
( ) (  )
( ) (  )
( ) (  )
( ):- 
 
Where (  )
( )  (   )
( )(  )
( )  (   
 )( )  
  
             (  )
( )  (   )
( )  (   )
( )  
 
                 (  )
( )  (   )
( )(  )
( )  (   
 )( )   
 
             (  )
( )  (   
 )( )  (   )
( )  
 
 
Behavior of the solutions  
If we denote and define 
 
 Definition of  (  )
( )  (  )
( )  (  )
( )  (  )
( ) : 
 
(g) (  )
( )  (  )
( )  (  )
( )  (  )
( )   four constants satisfying 
 
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )(      )  (   
  )( )(      )   (  )
( )   
 
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )((   )  )  (   
  )( )((   )  )   (  )
( )  
 
 
Definition of  (  )
( ) (  )
( ) (  )
( ) (  )
( )  ( )  ( ) : 
 
(h) By   (  )
( )     (  )
( )    and respectively (  )
( )     (  )
( )    the roots of    the equations  
(   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )    and 
 
 
Definition of  ( ̅ )
( )  ( ̅ )
( ) ( ̅ )
( ) ( ̅ )
( ) : 
 
       By ( ̅ )
( )     ( ̅ )
( )    and  respectively  ( ̅ )
( )     ( ̅ )
( )    the 
      roots of the equations (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
     and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
Definition of  (  )
( )  (  )
( )  (  )
( ) (  )
( ) (  )
( ) :- 
 
(i) If we define (  )
( )  (  )
( )  (  )
( ) (  )
( )    by 
 
      (  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( ) 
 
       (  )
( )  (  )
( ) (  )
( )  ( ̅ )
( )     (  )
( )  (  )
( )  ( ̅ )
( )  
      and  (  )
( )  
   
 
   
   
 
    (  )
( )  (  )
( ) (  )
( )  (  )
( )    ( ̅ )
( )  (  )
( )  
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and analogously 
 
       (  )
( )  (  )
( ) (  )
( )  (  )
( )    (  )
( )  (  )
( ) 
 
       (  )
( )  (  )
( ) (  )
( )  ( ̅ )
( )     (  )
( )  (  )
( )  ( ̅ )
( )  
     and (  )
( )  
   
 
   
   
 
    (   )
( )  (  )
( ) (  )
( )  (  )
( )    ( ̅ )
( )  (  )
( )  where (  )
( ) ( ̅ )
( ) 
are defined  respectively 
 
 
Then the solution satisfies the inequalities 
 
    
  ((  )
( ) (   )
( ))     ( )     
  (  )
( )   
 
where (  )
( ) is defined  
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( ) (   )
( ))    (  )
( ) ]     
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( )   
 
 
Definition of (  )
( ) (  )
( ) (  )
( ) (  )
( ):- 
 
Where (  )
( )  (   )
( )(  )
( )  (   
 )( )  
  
             (  )
( )  (   )
( )  (   )
( )  
 
                 (  )
( )  (   )
( )(  )
( )  (   
 )( )   
 
             (  )
( )  (   
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Behavior of the solutions 
If we denote and define 
 
 Definition of  (  )
( )  (  )
( )  (  )
( )  (  )
( ) : 
 
(j) (  )
( )  (  )
( )  (  )
( )  (  )
( )   four constants satisfying 
 
 (  )
( )   (   
 )( )  (   
 )( )  (   
  )( )(      )  (   
  )( )(      )   (  )
( )   
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Definition of  (  )
( ) (  )
( ) (  )
( ) (  )
( )  ( )  ( ) : 
 
(k) By   (  )
( )     (  )
( )    and respectively (  )
( )     (  )
( )    the roots of    the equations  
(   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )    and 
 
 
Definition of  ( ̅ )
( )  ( ̅ )
( ) ( ̅ )
( ) ( ̅ )
( ) : 
 
       By ( ̅ )
( )     ( ̅ )
( )    and  respectively  ( ̅ )
( )     ( ̅ )
( )    the 
      roots of the equations (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
     and  (   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )     
Definition of  (  )
( )  (  )
( )  (  )
( ) (  )
( ) (  )
( ) :- 
 
(l) If we define (  )
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and analogously 
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( )  where (  )
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are defined respectively 
 
 
Then the solution  satisfies the inequalities 
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(   )
( )   
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Definition of (  )
( ) (  )
( ) (  )
( ) (  )
( ):- 
 
Where (  )
( )  (   )
( )(  )
( )  (   
 )( )  
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Proof : From GLOBAL EQUATIONS we obtain  
  ( )
  
 (   )
( )  ((   
 )( )  (   
 )( )  (   
  )( )(     ))   (   
  )( )(     ) 
( )  (   )
( ) ( )  
Definition of  ( ) :-          ( )  
   
   
 
It follows 
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( ))  
  ( )
  
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )) 
 
 From which one obtains  
Definition of ( ̅ )
( ) (  )
( ) :- 
 
(a) For   (  )
( )  
   
 
   
  (  )
( )  ( ̅ )
( ) 
       ( )( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
     ,    ( )( )  
(  )
( ) (  )
( )
(  )
( ) (  )
( )  
            (  )
( )   ( )( )  (  )
( ) 
 
 In the same manner , we get 
  ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
      ,   ( ̅)( )  
( ̅ )
( ) (  )
( )
(  )
( ) ( ̅ )
( )    
   From which we deduce (  )
( )   ( )( )  ( ̅ )
( ) 
 
(b) If    (  )
( )  (  )
( )  
   
 
   
  ( ̅ )
( ) we find like in the previous case, 
      (  )
( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
   ( )( )   
            
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 ( ̅ )
( )  
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(c) If    (  )
( )  ( ̅ )
( )  (  )
( )  
   
 
   
   , we obtain 
  (  )
( )    ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 (  )
( ) 
And so with the notation of the first part of condition (c) , we have  
Definition of   ( )( ) :- 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
In a completely analogous way, we obtain  
Definition of   ( )( )  :- 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
   
Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the 
theorem. 
Particular case : 
If (   
  )( )  (   
  )( )      (  )
( )  (  )
( )  and in this case (  )
( )  ( ̅ )
( ) if in addition (  )
( )  
(  )
( ) then   ( )( )  (  )
( ) and as a consequence    ( )  (  )
( )   ( ) this also defines (  )
( ) for the 
special case  
Analogously if  (   
  )( )  (   
  )( )      (  )
( )  (  )
( ) and then 
 (  )
( )   ( ̅ )
( )if in addition (  )
( )  (  )
( ) then     ( )  (  )
( )   ( ) This is an important 
consequence of the relation between (  )
( ) and ( ̅ )
( )  and definition of (  )
( )  
 
  
 we obtain  
  ( )
  
 (   )
( )  ((   
 )( )  (   
 )( )  (   
  )( )(     ))  (   
  )( )(     ) 
( )  (   )
( ) ( )  
 
Definition of  ( ) :-          ( )  
   
   
 
 
It follows 
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( ))  
  ( )
  
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )) 
 
From which one obtains  
Definition of ( ̅ )
( ) (  )
( ) :- 
(d) For   (  )
( )  
   
 
   
  (  )
( )  ( ̅ )
( ) 
 
    ( )( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
     ,    ( )( )  
(  )
( ) (  )
( )
(  )
( ) (  )
( )  
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            (  )
( )   ( )( )  (  )
( )  
In the same manner , we get 
  ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
      ,   ( ̅)( )  
( ̅ )
( ) (  )
( )
(  )
( ) ( ̅ )
( )    
 
From which we deduce (  )
( )   ( )( )  ( ̅ )
( )  
(e) If    (  )
( )  (  )
( )  
   
 
   
  ( ̅ )
( ) we find like in the previous case, 
(  )
( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
   ( )( )    
    
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 ( ̅ )
( )  
 
(f) If    (  )
( )  ( ̅ )
( )  (  )
( )  
   
 
   
   , we obtain 
 
  (  )
( )    ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 (  )
( ) 
And so with the notation of the first part of condition (c) , we have  
 
Definition of   ( )( ) :- 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
 
In a completely analogous way, we obtain  
Definition of   ( )( )  :- 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
 
  
Particular case : 
If (   
  )( )  (   
  )( )      (  )
( )  (  )
( )  and in this case (  )
( )  ( ̅ )
( ) if in addition (  )
( )  
(  )
( ) then   ( )( )  (  )
( ) and as a consequence    ( )  (  )
( )   ( ) 
Analogously if  (   
  )( )  (   
  )( )      (  )
( )  (  )
( ) and then 
 (  )
( )   ( ̅ )
( )if in addition (  )
( )  (  )
( ) then     ( )  (  )
( )   ( ) This is an important 
consequence of the relation between (  )
( ) and ( ̅ )
( ) 
 
From GLOBAL EQUATIONS we obtain  
  ( )
  
 (   )
( )  ((   
 )( )  (   
 )( )  (   
  )( )(     ))  (   
  )( )(     ) 
( )  (   )
( ) ( )  
 
Definition of  ( ) :-          ( )  
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It follows 
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( ))  
  ( )
  
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )) 
 
 From which one obtains  
(a) For   (  )
( )  
   
 
   
  (  )
( )  ( ̅ )
( ) 
 
 ( )( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
     ,    ( )( )  
(  )
( ) (  )
( )
(  )
( ) (  )
( )  
            (  )
( )   ( )( )  (  )
( )  
 
 In the same manner , we get 
  ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
      ,   ( ̅)( )  
( ̅ )
( ) (  )
( )
(  )
( ) ( ̅ )
( )    
Definition of ( ̅ )
( ) :- 
From which we deduce (  )
( )   ( )( )  ( ̅ )
( ) 
 
(b) If    (  )
( )  (  )
( )  
   
 
   
  ( ̅ )
( ) we find like in the previous case, 
 
 (  )
( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
   ( )( )   
 
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 ( ̅ )
( )  
 
(c) If    (  )
( )  ( ̅ )
( )  (  )
( )  
   
 
   
   , we obtain 
(  )
( )    ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 (  )
( )  
And so with the notation of the first part of condition (c) , we have  
Definition of   ( )( ) :- 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
In a completely analogous way, we obtain  
Definition of   ( )( )  :- 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the 
theorem. 
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Particular case : 
If (   
  )( )  (   
  )( )      (  )
( )  (  )
( )  and in this case (  )
( )  ( ̅ )
( ) if in addition (  )
( )  
(  )
( ) then   ( )( )  (  )
( ) and as a consequence    ( )  (  )
( )   ( ) 
Analogously if  (   
  )( )  (   
  )( )      (  )
( )  (  )
( ) and then 
 (  )
( )   ( ̅ )
( )if in addition (  )
( )  (  )
( ) then     ( )  (  )
( )   ( ) This is an important 
consequence of the relation between (  )
( ) and ( ̅ )
( ) 
: From GLOBAL EQUATIONS we obtain  
 
  ( )
  
 (   )
( )  ((   
 )( )  (   
 )( )  (   
  )( )(     ))  (   
  )( )(     ) 
( )  (   )
( ) ( )  
 
 
Definition of  ( ) :-          ( )  
   
   
 
 
It follows 
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( ))  
  ( )
  
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )) 
 From which one obtains  
 
Definition of ( ̅ )
( ) (  )
( ) :- 
 
(d) For   (  )
( )  
   
 
   
  (  )
( )  ( ̅ )
( ) 
 
   ( )( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
     ,    ( )( )  
(  )
( ) (  )
( )
(  )
( ) (  )
( )  
 
            (  )
( )   ( )( )  (  )
( )  
 
 
In the same manner , we get 
 
  ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
      ,   ( ̅)( )  
( ̅ )
( ) (  )
( )
(  )
( ) ( ̅ )
( )    
 
   From which we deduce (  )
( )   ( )( )  ( ̅ )
( ) 
 
 
(e) If    (  )
( )  (  )
( )  
   
 
   
  ( ̅ )
( ) we find like in the previous case, 
 
      (  )
( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
   ( )( )   
 
            
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 ( ̅ )
( )  
 
(f) If    (  )
( )  ( ̅ )
( )  (  )
( )  
   
 
   
   , we obtain 
 
  (  )
( )    ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 (  )
( ) 
 
And so with the notation of the first part of condition (c) , we have  
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Definition of   ( )( ) :- 
 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
In a completely analogous way, we obtain  
Definition of   ( )( )  :- 
 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
   
Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the 
theorem. 
 
Particular case : 
 
If (   
  )( )  (   
  )( )      (  )
( )  (  )
( )  and in this case (  )
( )  ( ̅ )
( ) if in addition (  )
( )  
(  )
( ) then   ( )( )  (  )
( ) and as a consequence    ( )  (  )
( )   ( ) this also defines (  )
( ) for 
the special case . 
 
Analogously if  (   
  )( )  (   
  )( )      (  )
( )  (  )
( ) and then 
 (  )
( )   ( ̅ )
( )if in addition (  )
( )  (  )
( ) then     ( )  (  )
( )   ( ) This is an important 
consequence of the relation between (  )
( ) and ( ̅ )
( )  and definition of (  )
( )  
  
         
From  GLOBAL EQUATIONS we obtain  
 
  ( )
  
 (   )
( )  ((   
 )( )  (   
 )( )  (   
  )( )(     ))  (   
  )( )(     ) 
( )  (   )
( ) ( )  
 
 
Definition of  ( ) :-          ( )  
   
   
 
 
It follows 
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( ))  
  ( )
  
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )) 
 
 
 From which one obtains  
 
Definition of ( ̅ )
( ) (  )
( ) :- 
 
(g) For   (  )
( )  
   
 
   
  (  )
( )  ( ̅ )
( ) 
 
       ( )( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
     ,    ( )( )  
(  )
( ) (  )
( )
(  )
( ) (  )
( )  
 
            (  )
( )   ( )( )  (  )
( )  
 
 
In the same manner , we get 
 
  ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
      ,   ( ̅)( )  
( ̅ )
( ) (  )
( )
(  )
( ) ( ̅ )
( )    
 
   From which we deduce (  )
( )   ( )( )  ( ̅ )
( ) 
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(h) If    (  )
( )  (  )
( )  
   
 
   
  ( ̅ )
( ) we find like in the previous case, 
 
      (  )
( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
   ( )( )   
 
            
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 ( ̅ )
( )  
 
(i) If    (  )
( )  ( ̅ )
( )  (  )
( )  
   
 
   
   , we obtain 
 
  (  )
( )    ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 (  )
( ) 
 
And so with the notation of the first part of condition (c) , we have  
Definition of   ( )( ) :- 
 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
In a completely analogous way, we obtain  
Definition of   ( )( )  :- 
 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
   
Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the 
theorem. 
 
Particular case : 
 
If (   
  )( )  (   
  )( )      (  )
( )  (  )
( )  and in this case (  )
( )  ( ̅ )
( ) if in addition (  )
( )  
(  )
( ) then   ( )( )  (  )
( ) and as a consequence    ( )  (  )
( )   ( ) this also defines (  )
( ) for 
the special case . 
 
Analogously if  (   
  )( )  (   
  )( )      (  )
( )  (  )
( ) and then 
 (  )
( )   ( ̅ )
( )if in addition (  )
( )  (  )
( ) then     ( )  (  )
( )   ( ) This is an important 
consequence of the relation between (  )
( ) and ( ̅ )
( )  and definition of (  )
( )  
 
 
  
we obtain  
 
  ( )
  
 (   )
( )  ((   
 )( )  (   
 )( )  (   
  )( )(     ))  (   
  )( )(     ) 
( )  (   )
( ) ( )  
 
 
Definition of  ( ) :-          ( )  
   
   
 
 
It follows 
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( ))  
  ( )
  
  ((   )
( )( ( ))
 
 (  )
( ) ( )  (   )
( )) 
 
 
 From which one obtains  
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Definition of ( ̅ )
( ) (  )
( ) :- 
 
(j) For   (  )
( )  
   
 
   
  (  )
( )  ( ̅ )
( ) 
 
       ( )( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
     ,    ( )( )  
(  )
( ) (  )
( )
(  )
( ) (  )
( )  
 
            (  )
( )   ( )( )  (  )
( )  
 
In the same manner , we get 
 
  ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
      ,   ( ̅)( )  
( ̅ )
( ) (  )
( )
(  )
( ) ( ̅ )
( )    
 
   From which we deduce (  )
( )   ( )( )  ( ̅ )
( ) 
 
 
(k) If    (  )
( )  (  )
( )  
   
 
   
  ( ̅ )
( ) we find like in the previous case, 
 
      (  )
( )  
(  )
( ) ( )( )(  )
( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
  ( )( ) 
[ (   )
( )((  )
( ) (  )
( ))  ]
   ( )( )   
 
  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 ( ̅ )
( )  
 
(l) If    (  )
( )  ( ̅ )
( )  (  )
( )  
   
 
   
   , we obtain 
 
  (  )
( )    ( )( )  
( ̅ )
( ) ( ̅)( )( ̅ )
( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
  ( ̅)( ) 
[ (   )
( )(( ̅ )
( ) ( ̅ )
( ))  ]
 (  )
( ) 
 
And so with the notation of the first part of condition (c) , we have  
Definition of   ( )( ) :- 
 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
In a completely analogous way, we obtain  
Definition of   ( )( )  :- 
 
(  )
( )    ( )( )  (  )
( ),     ( )( )  
   ( )
   ( )
 
   
Now, using this result and replacing it in GLOBAL EQUATIONS we get easily the result stated in the 
theorem. 
 
Particular case : 
 
If (   
  )( )  (   
  )( )      (  )
( )  (  )
( )  and in this case (  )
( )  ( ̅ )
( ) if in addition (  )
( )  
(  )
( ) then   ( )( )  (  )
( ) and as a consequence    ( )  (  )
( )   ( ) this also defines (  )
( ) for 
the special case . 
Analogously if  (   
  )( )  (   
  )( )      (  )
( )  (  )
( ) and then 
 (  )
( )   ( ̅ )
( )if in addition (  )
( )  (  )
( ) then     ( )  (  )
( )   ( ) This is an important 
consequence of the relation between (  )
( ) and ( ̅ )
( )  and definition of (  )
( )  
 
Journal of Natural Sciences Research                                                                    www.iiste.org 
ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 
Vol.2, No.4, 2012 
 
 
133 
 
We can prove the following 
Theorem 3: If (  
  )( )    (  
  )( ) are independent on   , and the conditions  
(   
 )( )(   
 )( )  (   )
( )(   )
( )      
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
(   
 )( )(   
 )( )  (   )
( )(   )
( )    ,  
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
      (   )
( ) (   )
( ) as defined, then the system 
 
 If (  
  )( )    (  
  )( ) are independent on   , and the conditions   
(   
 )( )(   
 )( )  (   )
( )(   )
( )       
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )      
(   
 )( )(   
 )( )  (   )
( )(   )
( )    ,   
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
      (   )
( ) (   )
( ) as defined are satisfied , then the system 
 
 If (  
  )( )    (  
  )( ) are independent on   , and the conditions 
(   
 )( )(   
 )( )  (   )
( )(   )
( )      
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
(   
 )( )(   
 )( )  (   )
( )(   )
( )    ,  
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
      (   )
( ) (   )
( ) as defined are satisfied , then the system 
 
If (  
  )( )    (  
  )( ) are independent on   , and the conditions  
(   
 )( )(   
 )( )  (   )
( )(   )
( )      
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
(   
 )( )(   
 )( )  (   )
( )(   )
( )    ,  
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
      (   )
( ) (   )
( ) as defined  are satisfied , then the system 
 
If (  
  )( )    (  
  )( ) are independent on   , and the conditions 
(   
 )( )(   
 )( )  (   )
( )(   )
( )      
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
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(   
 )( )(   
 )( )  (   )
( )(   )
( )    ,  
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
      (   )
( ) (   )
( ) as defined  satisfied , then the system 
If (  
  )( )    (  
  )( ) are independent on   , and the conditions  
(   
 )( )(   
 )( )  (   )
( )(   )
( )      
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
(   
 )( )(   
 )( )  (   )
( )(   )
( )    ,  
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   )
( )  (   
 )( )(   )
( )  (   )
( )(   )
( )     
      (   )
( ) (   )
( ) as defined are satisfied , then the system 
 
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )     (   
 )( )  (   
  )( )( )           
(   )
( )     (   
 )( )  (   
  )( )( )           
(   )
( )     (   
 )( )  (   
  )( )( )           
has a unique positive solution , which is an equilibrium solution for the system  
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )     (   
 )( )  (   
  )( )(   )           
(   )
( )     (   
 )( )  (   
  )( )(   )           
(   )
( )     (   
 )( )  (   
  )( )(   )           
has a unique positive solution , which is an equilibrium solution for   
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )     (   
 )( )  (   
  )( )(   )           
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(   )
( )     (   
 )( )  (   
  )( )(   )           
(   )
( )     (   
 )( )  (   
  )( )(   )           
has a unique positive solution , which is an equilibrium solution  
(   )
( )    [(   
 )( )  (   
  )( )(   )]        
 
 
(   )
( )    [(   
 )( )  (   
  )( )(   )]         
(   )
( )    [(   
 )( )  (   
  )( )(   )]        
 
 
(   )
( )     (   
 )( )  (   
  )( )((   ))          
 
 
(   )
( )     (   
 )( )  (   
  )( )((   ))          
 
 
(   )
( )     (   
 )( )  (   
  )( )((   ))          
 
 
has a unique positive solution , which is an equilibrium solution for the system  
(   )
( )    [(   
 )( )  (   
  )( )(   )]        
 
 
(   )
( )    [(   
 )( )  (   
  )( )(   )]        
 
 
(   )
( )    [(   
 )( )  (   
  )( )(   )]        
 
 
(   )
( )     (   
 )( )  (   
  )( )(   )          
 
 
(   )
( )     (   
 )( )  (   
  )( )(   )          
 
 
(   )
( )     (   
 )( )  (   
  )( )(   )          
 
 
has a unique positive solution , which is an equilibrium solution for the system   
(   )
( )    [(   
 )( )  (   
  )( )(   )]        
 
 
(   )
( )    [(   
 )( )  (   
  )( )(   )]        
 
 
(   )
( )    [(   
 )( )  (   
  )( )(   )]        
 
 
(   )
( )     (   
 )( )  (   
  )( )(   )          
 
 
(   )
( )     (   
 )( )  (   
  )( )(   )          
 
 
(   )
( )     (   
 )( )  (   
  )( )(   )          
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has a unique positive solution , which is an equilibrium solution for the system   
  
 
(a) Indeed the first two equations have a nontrivial solution          if  
 ( )  (   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )  
(   
  )( )(   )(   
  )( )(   )      
 
 
(a) Indeed the first two equations have a nontrivial solution          if  
 
 (   )  (   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )  
(   
  )( )(   )(   
  )( )(   )      
 
 
(a) Indeed the first two equations have a nontrivial solution          if  
 (   )  (   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )  
(   
  )( )(   )(   
  )( )(   )      
 
 
(a) Indeed the first two equations have a nontrivial solution          if  
 (   )  
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )  (   
  )( )(   )(   
  )( )(   )  
    
 
 
(a) Indeed the first two equations have a nontrivial solution          if  
 (   )  
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )  (   
  )( )(   )(   
  )( )(   )  
    
 
 
(a) Indeed the first two equations have a nontrivial solution          if  
 (   )  
(   
 )( )(   
 )( )  (   )
( )(   )
( )  (   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )  (   
  )( )(   )(   
  )( )(   )  
    
 
Definition  and uniqueness of    
   :-   
After hypothesis   ( )     ( )     and the functions (  
  )( )(   ) being increasing, it follows that there 
exists a unique      
    for which   (   
 )   . With this value , we obtain from the three first equations  
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(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
      ,           
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
 
Definition  and uniqueness of    
   :-   
After hypothesis   ( )     ( )     and the functions (  
  )( )(   ) being increasing, it follows that there 
exists a unique      
    for which   (   
 )   . With this value , we obtain from the three first equations  
 
     
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
      ,           
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
 
 
Definition  and uniqueness of    
   :-   
After hypothesis   ( )     ( )     and the functions (  
  )( )(   ) being increasing, it follows that there 
exists a unique      
    for which   (   
 )   . With this value , we obtain from the three first equations  
     
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
      ,           
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
 
 
Definition  and uniqueness of    
   :-   
After hypothesis   ( )     ( )     and the functions (  
  )( )(   ) being increasing, it follows that there 
exists a unique      
    for which   (   
 )   . With this value , we obtain from the three first equations  
     
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
      ,           
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
 
 
Definition  and uniqueness of    
   :-   
After hypothesis   ( )     ( )     and the functions (  
  )( )(   ) being increasing, it follows that there 
exists a unique      
    for which   (   
 )   . With this value , we obtain from the three first equations  
     
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
      ,           
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
 
 
Definition  and uniqueness of    
   :-   
After hypothesis   ( )     ( )     and the functions (  
  )( )(   ) being increasing, it follows that there 
exists a unique      
    for which   (   
 )   . With this value , we obtain from the three first equations  
     
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
      ,           
(   )
( )   
[(   
 )( ) (   
  )( )(   
 )]
 
 
(e) By the same argument, the equations 92,93  admit solutions         if  
 ( )  (   
 )( )(   
 )( )  (   )
( )(   )
( )    
[(   
 )( )(   
  )( )( )  (   
 )( )(   
  )( )( )] (   
  )( )( )(   
  )( )( )     
 Where in  (           )         must be replaced by their values from 96. It is easy to see that   is a 
decreasing function in     taking into account the hypothesis   ( )      ( )     it follows that there 
exists a unique    
  such that  (  )    
 
(f) By the same argument, the equations 92,93  admit solutions         if  
 
 (   )  (   
 )( )(   
 )( )  (   )
( )(   )
( )    
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[(   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )] (   
  )( )(   )(   
  )( )(   )      
Where in (   )(           )         must be replaced by their values from 96. It is easy to see that   is a 
decreasing function in     taking into account the hypothesis   ( )      ( )     it follows that there 
exists a unique    
  such that  ((   )
 )    
 
(g) By the same argument, the concatenated equations  admit solutions         if  
 
 (   )  (   
 )( )(   
 )( )  (   )
( )(   )
( )    
[(   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )] (   
  )( )(   )(   
  )( )(   )      
Where in    (           )         must be replaced by their values from 96. It is easy to see that   is a 
decreasing function in     taking into account the hypothesis   ( )      ( )     it follows that there 
exists a unique    
  such that  ((   )
 )    
 
(h) By the same argument, the equations of modules  admit solutions         if  
 
 (   )  (   
 )( )(   
 )( )  (   )
( )(   )
( )    
[(   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )] (   
  )( )(   )(   
  )( )(   )      
Where in (   )(           )         must be replaced by their values from 96. It is easy to see that   is a 
decreasing function in     taking into account the hypothesis   ( )      ( )     it follows that there 
exists a unique    
  such that  ((   )
 )    
 
(i) By the same argument, the equations (modules)  admit solutions         if  
 
 (   )  (   
 )( )(   
 )( )  (   )
( )(   )
( )    
[(   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )] (   
  )( )(   )(   
  )( )(   )      
Where in (   )(           )         must be replaced by their values from 96. It is easy to see that   is a 
decreasing function in     taking into account the hypothesis   ( )      ( )     it follows that there 
exists a unique    
  such that  ((   )
 )    
 
(j) By the same argument, the equations (modules) admit solutions         if  
 
 (   )  (   
 )( )(   
 )( )  (   )
( )(   )
( )    
[(   
 )( )(   
  )( )(   )  (   
 )( )(   
  )( )(   )] (   
  )( )(   )(   
  )( )(   )      
Where in (   )(           )         must be replaced by their values It is easy to see that   is a 
decreasing function in     taking into account the hypothesis   ( )      ( )     it follows that there 
exists a unique    
  such that  (  )    
 
 
 
 
Finally we obtain the unique solution of 89 to 94 
   
           (  )    ,    
            (   
 )    and 
   
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
    ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
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(   )
( )   
 
[(   
 )( ) (   
  )( )(  )]
      ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(  )]
 
Obviously, these values represent an equilibrium solution  
Finally we obtain the unique solution   
   
           ((   )
 )    ,    
            (   
 )    and  
   
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
    ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
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( )   
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 )( ) (   
  )( )((   )
 )]
      ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )((   )
 )]
 
 
Obviously, these values represent an equilibrium solution  
Finally we obtain the unique solution  
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 )    ,    
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 )    and 
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 )( ) (   
  )( )(   
 )]
    ,      
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[(   
 )( ) (   
  )( )(   
 )]
     
   
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
      ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
 
Obviously, these values represent an equilibrium solution  
 
Finally we obtain the unique solution  
   
           (   )    ,    
            (   
 )    and 
   
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
    ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
    
 
   
  
(   )
( )   
 
[(   
 )( ) (   
  )( )((   )
 )]
      ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )((   )
 )]
 
Obviously, these values represent an equilibrium solution  
 
Finally we obtain the unique solution  
   
            ((   )
 )    ,    
            (   
 )    and 
   
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
    ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
 
 
   
  
(   )
( )   
 
[(   
 )( ) (   
  )( )((   )
 )]
      ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )((   )
 )]
 
Obviously, these values represent an equilibrium solution 
 
Finally we obtain the unique solution 
   
           ((   )
 )    ,    
            (   
 )    and 
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(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
    ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )(   
 )]
     
   
  
(   )
( )   
 
[(   
 )( ) (   
  )( )((   )
 )]
      ,      
  
(   )
( )   
 
[(   
 )( ) (   
  )( )((   )
 )]
 
Obviously, these values represent an equilibrium solution  
 
ASYMPTOTIC STABILITY ANALYSIS 
Theorem 4:   If the conditions of the previous theorem are satisfied and if the functions (  
  )( )     (  
  )( )  
Belong to  ( )(  ) then the above equilibrium point is asymptotically stable. 
Proof:  Denote 
Definition of       :- 
                           
             ,      
     
                      
 (   
  )( )
    
(   
 )  (   )
( )   ,  
 (  
  )( )
   
(    )       
 
Then taking into account equations (global) and neglecting the terms of power 2, we obtain   
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    (   )
( )   
       
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    (   )
( )   
       
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    (   )
( )   
       
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    ∑ ( (  )( )   
   )
  
      
 
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    ∑ ( (  )( )   
   )
  
      
 
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    ∑ ( (  )( )   
   )
  
      
 
 If the conditions of the previous theorem are satisfied and if the functions (  
  )( )     (  
  )( )  Belong to 
 ( )(  ) then the above equilibrium point is asymptotically stable 
 
Denote 
Definition of       :- 
 
     
             ,      
      
 (   
  )( )
    
(   
 )  (   )
( )   ,  
 (  
  )( )
   
( (   )
  )       
 
taking into account equations (global)and neglecting the terms of power 2, we obtain   
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    (   )
( )   
       
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    (   )
( )   
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             ,      
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  ((   
 )( )  (   )
( ))    (   )
( )    (   )
( )   
       
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    (   )
( )   
       
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    (   )
( )   
       
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    ∑ ( (  )( )   
   )
  
      
 
    
  
  ((   
 )( )  (   )
( ))    (   )
( )    ∑ ( (  )( )   
   )
  
      
 
    
  
  ((   
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If the conditions of the previous theorem are satisfied and if the functions (  
  )( )     (  
  )( )  Belong to 
 ( )(  ) then the above equilibrium point is asymptotically stabl 
 Denote 
 
Definition of       :- 
          
             ,      
     
    
 (   
  )( )
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 )  (   )
( )   ,  
 (  
  )( )
   
((   )
   )       
 
Then taking into account equations (global) and neglecting the terms of power 2, we obtain  
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Then taking into account equations(global) and neglecting the terms of power 2, we obtain  
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The characteristic equation of this system is  
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And as one sees, all the coefficients are positive. It follows that all the roots have negative real part, and this 
proves the theorem. 
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